Long-term weight loss following a randomised controlled trial of a weight management programme for men delivered through professional football clubs: the Football Fans in Training follow-up study by Gray, Cindy M et al.
PUBLIC HEALTH RESEARCH
VOLUME 6 ISSUE 9 JULY 2018
ISSN 2050-4381
DOI 10.3310/phr06090
Long-term weight loss following a randomised 
controlled trial of a weight management programme 
for men delivered through professional football clubs: 
the Football Fans in Training follow-up study
Cindy M Gray, Sally Wyke, Rachel Zhang, Annie S Anderson,  
Sarah Barry, Graham Brennan, Andrew Briggs, Nicki Boyer,  
Christopher Bunn, Craig Donnachie, Eleanor Grieve, Ciaran Kohli-Lynch, 
Suzanne Lloyd, Alex McConnachie, Colin McCowan, Alice McLean,  
Nanette Mutrie and Kate Hunt

Long-term weight loss following a
randomised controlled trial of a weight
management programme for men delivered
through professional football clubs: the
Football Fans in Training follow-up study
Cindy M Gray,1* Sally Wyke,1 Rachel Zhang,2
Annie S Anderson,3 Sarah Barry,2 Graham Brennan,1
Andrew Briggs,4 Nicki Boyer,4 Christopher Bunn,1
Craig Donnachie,5 Eleanor Grieve,4 Ciaran Kohli-Lynch,4
Suzanne Lloyd,2 Alex McConnachie,2 Colin McCowan,2
Alice McLean,5 Nanette Mutrie6 and Kate Hunt7
1School of Social and Political Sciences, Institute of Health and Wellbeing,
University of Glasgow, Glasgow, UK
2Robertson Centre for Biostatistics, Institute of Health and Wellbeing,
University of Glasgow, Glasgow, UK
3Centre for Public Health Nutrition Research, Ninewells Medical School,
University of Dundee, Dundee, UK
4Health Economics and Health Technology Assessment, Institute of Health and
Wellbeing, University of Glasgow, Glasgow, UK
5Medical Research Council/Chief Scientist Office Social and Public Health Sciences
Unit, University of Glasgow, Glasgow, UK
6Institute for Sport, Physical Education and Health Sciences, University of Edinburgh,
Edinburgh, UK
7Institute for Social Marketing, Faculty of Health Sciences and Sport, University of
Stirling, Stirling, UK
*Corresponding author
Declared competing interests of authors: Kate Hunt is deputy chairperson of the Research Funding
Board for the National Institute for Health Research Public Health Research programme.
Disclaimer: This report contains transcripts of interviews conducted in the course of the research and
contains language that may offend some readers.
Published July 2018
DOI: 10.3310/phr06090

This report should be referenced as follows:
Gray CM, Wyke S, Zhang R, Anderson AS, Barry S, Brennan G, et al. Long-term weight loss
following a randomised controlled trial of a weight management programme for men delivered
through professional football clubs: the Football Fans in Training follow-up study. Public Health
Res 2018;6(9).

Public Health Research
ISSN 2050-4381 (Print)
ISSN 2050-439X (Online)
This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (www.publicationethics.org/).
Editorial contact: journals.library@nihr.ac.uk
The full PHR archive is freely available to view online at www.journalslibrary.nihr.ac.uk/phr. Print-on-demand copies can be purchased from the
report pages of the NIHR Journals Library website: www.journalslibrary.nihr.ac.uk
Criteria for inclusion in the Public Health Research journal
Reports are published in Public Health Research (PHR) if (1) they have resulted from work for the PHR programme, and (2) they are of a
sufficiently high scientific quality as assessed by the reviewers and editors.
Reviews in Public Health Research are termed ‘systematic’ when the account of the search appraisal and synthesis methods (to
minimise biases and random errors) would, in theory, permit the replication of the review by others.
PHR programme
The Public Health Research (PHR) programme, part of the National Institute for Health Research (NIHR), evaluates public health interventions,
providing new knowledge on the benefits, costs, acceptability and wider impacts of non-NHS interventions intended to improve the health
of the public and reduce inequalities in health. The scope of the programme is multi-disciplinary and broad, covering a range of interventions
that improve public health. The Public Health Research programme also complements the NIHR Health Technology Assessment programme
which has a growing portfolio evaluating NHS public health interventions.
For more information about the PHR programme please visit the website: http://www.nets.nihr.ac.uk/programmes/phr
This report
The research reported in this issue of the journal was funded by the PHR programme as project number 13/99/32. The contractual start date
was in January 2015. The final report began editorial review in July 2016 and was accepted for publication in February 2017. The authors have
been wholly responsible for all data collection, analysis and interpretation, and for writing up their work. The PHR editors and production
house have tried to ensure the accuracy of the authors’ report and would like to thank the reviewers for their constructive comments on the
final report document. However, they do not accept liability for damages or losses arising from material published in this report.
This report presents independent research funded by the National Institute for Health Research (NIHR). The views and opinions expressed by
authors in this publication are those of the authors and do not necessarily reflect those of the NHS, the NIHR, NETSCC, the PHR programme or
the Department of Health and Social Care. If there are verbatim quotations included in this publication the views and opinions expressed by
the interviewees are those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR, NETSCC, the
PHR programme or the Department of Health and Social Care.
© Queen’s Printer and Controller of HMSO 2018. This work was produced by Gray et al. under the terms of a commissioning
contract issued by the Secretary of State for Health and Social Care. This issue may be freely reproduced for the purposes of
private research and study and extracts (or indeed, the full report) may be included in professional journals provided that
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for
commercial reproduction should be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials
and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton SO16 7NS, UK.
Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Prepress Projects Ltd, Perth, Scotland
(www.prepress-projects.co.uk).
NIHR Journals Library Editor-in-Chief
Professor Tom Walley Director, NIHR Evaluation, Trials and Studies and Director of the EME Programme, UK
NIHR Journals Library Editors
Professor Ken Stein  Chair of HTA and EME Editorial Board and Professor of Public Health, 
University of Exeter Medical School, UK
Professor Andrée Le May  Chair of NIHR Journals Library Editorial Group (HS&DR, PGfAR, PHR journals)
Dr Martin Ashton-Key  Consultant in Public Health Medicine/Consultant Advisor, NETSCC, UK
Professor Matthias Beck  Professor of Management, Cork University Business School, Department of Management 
and Marketing, University College Cork, Ireland
Dr Tessa Crilly  Director, Crystal Blue Consulting Ltd, UK
Dr Eugenia Cronin  Senior Scientific Advisor, Wessex Institute, UK
Dr Peter Davidson  Director of the NIHR Dissemination Centre, University of Southampton, UK
Ms Tara Lamont  Scientific Advisor, NETSCC, UK
Dr Catriona McDaid  Senior Research Fellow, York Trials Unit, Department of Health Sciences, 
University of York, UK 
Professor William McGuire  Professor of Child Health, Hull York Medical School, University of York, UK
Professor Geoffrey Meads  Professor of Wellbeing Research, University of Winchester, UK
Professor John Norrie  Chair in Medical Statistics, University of Edinburgh, UK
Professor John Powell  Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK
Professor James Raftery  Professor of Health Technology Assessment, Wessex Institute, Faculty of Medicine, 
University of Southampton, UK
Dr Rob Riemsma  Reviews Manager, Kleijnen Systematic Reviews Ltd, UK
Professor Helen Roberts  Professor of Child Health Research, UCL Great Ormond Street Institute of Child Health, UK
Professor Jonathan Ross  Professor of Sexual Health and HIV, University Hospital Birmingham, UK
Professor Helen Snooks  Professor of Health Services Research, Institute of Life Science, College of Medicine, 
Swansea University, UK
Professor Jim Thornton  Professor of Obstetrics and Gynaecology, Faculty of Medicine and Health Sciences,  
University of Nottingham, UK
Professor Martin Underwood  Director, Warwick Clinical Trials Unit, Warwick Medical School,
University of Warwick, UK
Please visit the website for a list of editors: www.journalslibrary.nihr.ac.uk/about/editors
Editorial contact:  journals.library@nihr.ac.uk
NIHR Journals Library www.journalslibrary.nihr.ac.uk
Abstract
Long-term weight loss following a randomised controlled
trial of a weight management programme for men delivered
through professional football clubs: the Football Fans in
Training follow-up study
Cindy M Gray,1* Sally Wyke,1 Rachel Zhang,2 Annie S Anderson,3
Sarah Barry,2 Graham Brennan,1 Andrew Briggs,4 Nicki Boyer,4
Christopher Bunn,1 Craig Donnachie,5 Eleanor Grieve,4
Ciaran Kohli-Lynch,4 Suzanne Lloyd,2 Alex McConnachie,2
Colin McCowan,2 Alice McLean,5 Nanette Mutrie6 and Kate Hunt7
1School of Social and Political Sciences, Institute of Health and Wellbeing, University of Glasgow,
Glasgow, UK
2Robertson Centre for Biostatistics, Institute of Health and Wellbeing, University of Glasgow,
Glasgow, UK
3Centre for Public Health Nutrition Research, Ninewells Medical School, University of Dundee,
Dundee, UK
4Health Economics and Health Technology Assessment, Institute of Health and Wellbeing,
University of Glasgow, Glasgow, UK
5Medical Research Council/Chief Scientist Office Social and Public Health Sciences Unit,
University of Glasgow, Glasgow, UK
6Institute for Sport, Physical Education and Health Sciences, University of Edinburgh, Edinburgh, UK
7Institute for Social Marketing, Faculty of Health Sciences and Sport, University of Stirling,
Stirling, UK
*Corresponding author cindy.gray@glasgow.ac.uk
Background: Rising levels of obesity require interventions that support people in long-term weight loss.
The Football Fans in Training (FFIT) programme uses loyalty to football teams to engage men in weight
loss. In 2011/12, a randomised controlled trial (RCT) found that the FFIT programme was effective in
helping men lose weight up to 12 months.
Objectives: To investigate the long-term weight, and other physical, behavioural and psychological
outcomes up to 3.5 years after the start of the RCT; the predictors, mediators and men’s qualitative
experiences of long-term weight loss; cost-effectiveness; and the potential for long-term follow-up via men’s
medical records.
Design: A mixed-methods, longitudinal cohort study.
Setting: Thirteen professional Scottish football clubs from the RCT and 16 additional Scottish football
clubs that delivered the FFIT programme in 2015/16.
Participants: A total of 665 men who were aged 35–65 years at the RCT baseline measures and who
consented to follow-up after the RCT (intervention group, n = 316; comparison group, n = 349), and
511 men who took part in the 2015/16 deliveries of the FFIT programme.
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Interventions: None as part of this study.
Main outcome measures: Objectively measured weight change from the RCT baseline to 3.5 years.
Results: In total, 488 out of 665 men (73.4%) attended 3.5-year measurements. Participants in the FFIT
follow-up intervention group sustained a mean weight loss from baseline of 2.90 kg [95% confidence
interval (CI) 1.78 to 4.02 kg; p < 0.001], and 32.2% (75/233) weighed ≥ 5% less than at baseline.
Participants in the FFIT follow-up comparison group (who participated in routine deliveries of the FFIT
programme after the RCT) lost a mean of 2.71 kg (95% CI 1.65 to 3.77 kg; p < 0.001), and 31.8% (81/255)
achieved ≥ 5% weight loss. Both groups showed long-term improvements in body mass index, waist
circumference, percentage body fat, blood pressure, self-reported physical activity (PA) (including walking),
the consumption of fatty and sugary foods, fruit and vegetables and alcohol, portion sizes, self-esteem,
positive and negative affect, and physical and mental health-related quality of life (HRQoL). Mediators
included self-reported PA (including walking) and sitting time, the consumption of fatty and sugary foods
and fruit and vegetables, portion sizes, self-esteem, positive affect, physical HRQoL, self-monitoring of
weight, autonomous regulation, internal locus of control, perceived competence, and relatedness to other
FFIT programme participants and family members. In qualitative interviews, men described continuing to
self-monitor weight and PA. Many felt that PA was important for weight control, and walking remained
popular; most were still aware of portion sizes and tried to eat fewer snacks. The FFIT programme was
associated with an incremental cost-effectiveness of £10,700–15,300 per quality-adjusted life-year (QALY)
gained at 3.5 years, and around £2000 per QALY gained in the lifetime analysis. Medical record linkage
provided rich information about the clinical health outcomes of the FFIT RCT participants, and 90% of men
(459/511) who took part in the 2015/16 FFIT programme gave permission for future linkage.
Conclusions: Participation in the FFIT programme under both research (during the FFIT RCT) and routine
(after the FFIT RCT) delivery conditions led to significant long-term weight loss. Further research should
investigate (1) how to design programmes to improve long-term weight loss maintenance, (2) longer-term
follow-up of FFIT RCT participants and (3) very long-term follow-up via medical record linkage.
Trial registration: Current Controlled Trials ISRCTN32677491.
Funding: This project was funded by the National Institute for Health Research (NIHR) Public Health
Research programme and will be published in full in Public Health Research; Vol. 6, No. 9. See the NIHR
Journals Library website for further project information. The Scottish Executive Health Department Chief
Scientist Office (CSO) funded the feasibility pilot that preceded the FFIT RCT (CZG/2/504). The Medical
Research Council (MRC) funded Kate Hunt and additional developmental research through the MRC/CSO
Social and Public Health Sciences Unit Gender and Health programme (5TK50/25605200-68094).
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Plain English summary
R ising levels of obesity mean that we need ways to help people to lose weight and to keep it off overthe long term. The Football Fans in Training (FFIT) programme allows men to take part in a weight
management programme in their local football club with other men like them. In 2011/12, a high-quality
study showed that the FFIT programme worked. At 12 months, men lost 5% of their starting weight by
making changes to their physical activity (PA) and diet that they could keep up in their everyday lives.
In 2015, we remeasured men who had taken part in the FFIT study after 3.5 years. The group who took
part in the programme during the study still weighed, on average, 2.9 kg less, and 32.2% had kept off
≥ 5% of their starting weight. They also showed long-term improvements in self-reported PA, diet,
self-esteem and well-being. Sometimes programmes that work well in studies do not work as well when
rolled out afterwards. However, the group who took part in the FFIT programme in ‘routine’ deliveries
after the study ended showed similar long-term benefits.
Doing more PA, sitting less, eating more healthily and drinking less alcohol were associated with lower
weight at 3.5 years. Men talked about still walking more, watching portion sizes and cutting out unhealthy
snacks to keep their weight down.
The FFIT programme was good value for money in relation to the health benefits it provides. Men also said
that they would be happy for researchers to use their medical records to see how taking part in the FFIT
programme affects their health in years to come.
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Scientific summary
Background
Rising levels of obesity require interventions that support people to lose weight and to keep it off over the
long term. Nevertheless, weight loss maintenance remains a challenge and is under-researched, particularly
in men. The Football Fans in Training (FFIT) programme attracts men to weight management through an
interest in football, and encourages them to lose weight by incorporating small incremental physical activity
(PA) and dietary changes into daily life to support long-term maintenance. In 2011/12, a randomised
controlled trial (RCT) in 13 Scottish professional football clubs found that the FFIT programme was effective
in helping men lose weight and improve PA, dietary and psychological outcomes and in maintaining these
changes up to 12 months.
Objectives
In 2015, we conducted a follow-up study of FFIT RCT participants 3.5 years after the intervention group
started the FFIT programme, and 2.5 years after the comparison group did so. We aimed to investigate the
primary long-term weight outcome and the physical, behavioural and psychological secondary outcomes;
predictors, mediators and men’s experiences of long-term weight control; medium- and long-term
cost-effectiveness; and the potential for establishing very long-term follow-up of FFIT programme
participants via linkage to NHS data sets.
Methods
Study design
We undertook a mixed-methods longitudinal study to investigate long-term weight loss and the experiences
of participants in both RCT arms. The primary outcome was weight change from RCT baseline to 3.5 years.
As both groups had an opportunity to take part in the FFIT programme, the follow-up study was a cohort
study in the 13 football clubs that took part in the RCT.
Participants
The 665 out of 747 men (intervention group, n = 316; comparison group, n = 349) who consented to
future contact at the 12-month RCT measurements were eligible to take part in the follow-up study. These
men were aged 35–65 years and had a body mass index (BMI) of ≤ 28 kg/m2 at RCT baseline. We used
the same retention strategies that were found to be successful in minimising attrition in the RCT. These
included personal invitations and football club coaches in attendance at football club stadia measurements,
reminder e-mails and texts, home visits for men who did not attend stadia measurements, and travel
expenses and shop vouchers for participation.
Data collection
A fieldwork team, who were trained to RCT protocols, assessed weight, BMI, waist circumference,
percentage body fat and blood pressure (BP). Self-reported outcomes were PA and sedentary time; intake
of fatty foods, sugary foods and fruit and vegetables; portion sizes; alcohol consumption; self-esteem;
positive and negative affect; and mental and physical health-related quality of life (HRQoL).
Potential baseline predictors of changes in weight (age, education level, socioeconomic status, marital
status, number of long-standing illnesses and orientation to masculine norms) were obtained from RCT
baseline data. Potential mediators were self-regulation of PA and diet; perceived autonomy in PA and diet;
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perceived competence in PA and diet; perceived relatedness; perceived satisfaction with PA and dietary
behaviours; the use of behaviour change techniques (BCTs) likely to be associated with long-term weight
loss (e.g. self-monitoring); contact with other FFIT programme participants, coaches and healthy lifestyle
initiatives; major life events; post-programme weight loss; and injury and joint pain.
Health-care resource use, long-standing illnesses, general practitioner-prescribed medications and family
history of coronary heart disease/stroke were self-reported for the economic and data linkage evaluations.
We conducted semistructured qualitative telephone interviews to investigate the experiences of men who
were trying to sustain weight loss long term, with subsamples of participants grouped according to their
long-term weight trajectories:
l group 1 – men in the FFIT follow-up intervention (FFIT-FU-I) group who achieved at least 5% weight
loss at 12 months and 3.5 years (n = 15)
l group 2 – men in the FFIT-FU-I group who achieved at least 5% weight loss at 12 months but not at
3.5 years (n = 15)
l group 3 – men in the FFIT-FU-I group who achieved at least 5% weight loss at 3.5 years but not at
12 months (n = 15)
l group 4 – men in the FFIT follow-up comparison (FFIT-FU-C) group who achieved at least 5% weight
loss at 3.5 years (n = 15)
l group 5 – men in the FFIT-FU-C group who achieved at least 5% weight loss at 12 months but not at
3.5 years (n = 10).
These interviews explored the practices and techniques that men had continued (or had stopped) using,
the experiences of participants regarding motivation, including the role of emotions and relationships with
other people, and how the men viewed their current and pre-FFIT programme identities.
We investigated the utility and feasibility of using data linkage to routine NHS data sets for long-term,
low-cost, passive follow-up of FFIT participants by extracting records on hospital episodes, deaths, cancers
and prescribing from 2009 for 648 men who had provided consent for data linkage to their NHS medical
records at the RCT 12-month measures. We also visited football clubs that delivered the FFIT programme in
spring 2015 to ask new participants for their permission to use their information for future data linkage. In
addition, we visited trained coaches who were delivering the FFIT programme in autumn 2015 and spring
2016 to request data linkage permissions from participants (a total of n = 511 across all three delivery
time points).
Sample size
The follow-up study was powered to detect a change in weight of 2.65% in the RCT intervention group,
2.52% in the RCT comparison group and 1.83% overall, with 80% power.
Statistical analyses
For weight and the secondary outcomes, non-response bias was investigated by comparing the baseline
characteristics of participants who did and participants who did not take part in the 3.5-year measurements.
All participants with available data were included in the outcomes analysis. We summarised outcomes
separately by group and overall, and we used non-parametric tests to test change from baseline within and
between groups. Adjusted mixed-effects linear regression models were used to estimate the mean change
in outcomes for each group and to test for between-group differences in weight trajectories. Sensitivity
analyses assessed the impact that weight changes up to 3.5 years had under various assumptions about the
weight outcomes of men who did not attend the 3.5-year measures (return to baseline and the last value
carried forward), and the fact that the groups had taken part in the FFIT programme at different times.
Predictors and mediators of change in weight were investigated by extending the repeated mixed-effects
linear regression models to include each predictor separately and by backwards selection to identify any
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independent predictors or mediators of change. All analyses were conducted using SAS® (version 5.1, SAS
Institute Inc., Cary, NC, USA).
Qualitative interviews
We used a structured thematic framework approach to develop a broad coding frame. NVivo 10 software
(QSR International, Warrington, UK) was used in the coding and organisation of data. Broad codes were
read to identify subthemes, and matrices were developed to allow comparison across the five groups.
Cost-effectiveness
The costs associated with the FFIT programme were combined with self-reported health-care resource and
prescription medication use to provide an estimate of the additional cost of providing the FFIT programme
at 3.5 years. We compared the average utility change of the FFIT-FU-I group with six hypothetical ‘no
active intervention’ control scenarios to estimate the quality-adjusted life-years (QALYs) gained from
participation in the FFIT programme at 3.5 years. We used a model to predict the additional costs and
effects of the FFIT programme over the individual’s lifetime. A bivariate analysis examined heterogeneity in
BMI subgroups.
Data linkage
Numbers of clinical health outcomes were summarised by RCT group and overall as frequencies of events
and percentages of participants. Formal group and time period comparisons of the number of hospital
admissions and the number of prescriptions were made using appropriate statistical tests. Mixed-effects
regression models assessed the relationship between hospitalisations and prescriptions, and RCT baseline
weight, 3.5-year change in weight and self-reported long-standing illnesses.
Results
Study population
We retained 488 men (73% of the cohort who consented to follow-up; 65% of the total RCT cohort).
Compared with men who did not take part in the 3.5-year follow-up measures, those retained for
follow-up weighed less, were older and were more likely to be home owners and in paid employment
at the RCT baseline.
Long-term weight (primary) outcomes
Men who took part in the FFIT programme during the RCT (FFIT-FU-I group) sustained a mean weight loss
from baseline of 2.90 kg [95% confidence interval (CI) 1.78 to 4.02 kg; p < 0.0001], with 32.2% (75/233)
of men achieving ≥ 5% weight loss. The FFIT-FU-C group (who took part in the FFIT programme under
routine delivery conditions after the RCT 12-month measures) demonstrated similar results [a 3.5-year
mean weight loss from baseline of 2.71 kg (95% CI 1.65 to 3.77 kg; p < 0.0001)], with 31.8% (81/255)
of men achieving ≥ 5% weight loss.
Between 12 months and 3.5 years, the FFIT-FU-I group regained 2.59 kg (95% CI 1.61 to 3.58 kg),
although the FFIT-FU-C group lost 2.03 kg (95% CI 1.08 to 2.98 kg), which probably reflected their
participation in the FFIT programme during this period.
Changes in randomised controlled trial secondary outcomes
The FFIT-FU-I group showed reductions from baseline to 3.5 years in other objectively measured physical
outcomes (mean BMI of 0.96 kg/m2, 95% CI 0.60 to 1.31 kg/m2), mean waist circumference of 2.90 cm
(95% CI 1.91 to 3.89 cm), mean percentage body fat of 1.94% (95% CI 1.06% to 2.81%), and mean
systolic and diastolic BP (3.13 mmHg, 95% CI 1.11 to 5.15 mmHg, and 1.56 mmHg, 95% CI 0.32 to
2.80 mmHg, respectively).
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Self-reported PA was higher at 3.5 years than at baseline [e.g. total PA by a median of 800.0 metabolic
equivalent of task (MET)-minutes per week, interquartile range (IQR) –120 to 2514MET-minutes per week;
walking by a median of 297.0MET-minutes per week, IQR –66.0 to 1040MET-minutes per week; and, on
average, men sat less (median –30.0 minutes per day, IQR –180 to 120minutes per day)]. In comparison with
the RCT baseline measurements, men had lower fatty food and sugary food scores (mean –3.86, 95% CI –4.83
to –2.89, and mean –1.32, 95% CI –1.69 to –0.95, respectively) and a higher fruit and vegetables score (mean
0.50, 95% CI 0.23 to 0.76), ate smaller portion sizes of cheese (mean –1.22, 95% CI –1.51 to –0.93), meat
(mean –1.03, 95% CI –1.24 to –0.81), pasta (mean –1.28, 95% CI –1.51 to –1.04) and chips (mean –1.23,
95% CI –1.47 to –0.98) and drank less alcohol (–2.68 units per week, 95% CI –4.52 to –0.83 units per week).
They also demonstrated sustained improvements in self-esteem (mean Rosenberg Self-Esteem Scale score of
0.23, 95% CI 0.18 to 0.29), positive affect [mean Positive and Negative Affect Schedule (PANAS) score of 0.27,
95% CI 0.17 to 0.38], negative affect (mean PANAS score of –0.17, 95% CI –0.24 to –0.11), physical HRQoL
[mean Short Form questionnaire-12 items (SF-12) score of 1.98, 95% CI 0.81 to 3.16] and mental HRQoL (SF-12
score of 1.12, 95% CI –0.19 to 2.43). The FFIT-FU-C group showed similar improvements across all outcomes.
The FFIT-FU-I group showed some regain of waist circumference and BMI, increases in systolic and diastolic
BP and reductions in self-reported total and vigorous PA, fruit and vegetable consumption, and mental
HRQoL between 12 months and 3.5 years. Nevertheless, improvements in walking, sugary foods and alcohol
consumption, portion sizes of cheese and meat and all other psychological outcomes were sustained.
There were no significant baseline predictors of weight loss in either group. Increases in self-reported PA
(walking at 3.5 years and total and vigorous PA at 12 months and 3.5 years) and reduced sitting time
(at 3.5 years) were associated with improved long-term weight outcomes. Reduced consumption of fatty
and sugary foods, smaller portions of cheese, meat, pasta and chips and increased consumption of fruit
and vegetables at 3.5 years, improvements in positive affect and physical HRQoL at 12 months and 3.5
years and higher self-esteem at 3.5 years were also positively associated with long-term weight outcomes.
Autonomous regulation of PA and diet, an internal locus of control and perceived competence for PA
and diet, relatedness to other men from the FFIT programme and family members, satisfaction with PA
and diet, and end-of-programme weight loss were associated with lower weight at 3.5 years. Amotivation
for PA and healthy eating were associated with poorer 3.5-year weight outcomes. Regular PA, regular
meals, dietary restraint, self-monitoring of weight, reading food labels and ongoing contact with other
FFIT participants and coaches were also associated with lower weight at 3.5 years. Injuries that limited
activity (at 12 months and 3.5 years) and limiting joint pain (at 3.5 years) were both associated with higher
long-term weight.
Men’s experiences
Both men who were, and men who were not, successful in controlling their weight long term described
continuing to monitor their weight and PA, often indirectly (through fit of clothes or by time or distance
walked), and they talked about still using BCTs and information from the FFIT programme to control their
weight. Some described having ongoing weight and PA goals. Many felt that PA was important for weight
control, and walking remained a popular way to fit PA into regular routines. Common dietary strategies
included awareness of portion sizes and eating fewer unhealthy snacks.
Men also reported that other people, the benefits associated with a healthier lifestyle, avoidance of guilt
and embarrassment, personal pride, enjoyment of PA and eating practices, and being able to do things that
were personally important motivated them to keep the changes going. Some men who had succeeded in
long-term weight control distanced themselves from the person they had been before the FFIT programme
or described specific changes in the way that they now viewed themselves.
Cost-effectiveness
At 3.5 years, the FFIT programme was associated an additional cost of £532–740 per individual, a gain of
0.046–0.051 QALYs and an incremental cost-effectiveness of £10,700–15,300 per QALY gained. In the
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lifetime analysis, the FFIT programme was associated with an incremental cost-effectiveness of around
£2000 per QALY gained. Cost-effectiveness acceptability curves show that, if a decision-maker is willing to
pay more than around £2500 per QALY gained, there is no uncertainty at all that the FFIT programme is
cost-effective. There was a greater effect in health outcomes for men with a baseline BMI of > 35 kg/m2,
and the FFIT programme became cost saving for men with a BMI of > 40 kg/m2.
Linkage to NHS records
Data linkage was completed for 99.5% of consented men. Rates of hospital admissions and prescriptions
were high, reflecting the fact that the FFIT programme succeeds in attracting men at a high risk of obesity.
There were no differences in hospital admissions between the FFIT intervention group and the comparison
group, or over time, but there was evidence of higher rates of prescribing in the comparison group, and
increases in prescriptions of cardiovascular, urinary tract and musculoskeletal medications in both groups
during the FFIT programme. There were no associations between hospitalisations, prescriptions and
weight outcomes.
Coaches who delivered the FFIT programme appeared competent to inform participants about the rationale for
and the process and implications of giving permission for data transfer and linkage, and to ask new participants
for permission to link to their NHS records; large numbers (around 90%) of men agreed to future data linkage.
Conclusions
Men who take part in a weight management programme that is delivered through professional football
clubs under both research and routine delivery conditions demonstrate significant long-term improvements
in weight, waist circumference, percentage body fat, BMI, BP, self-reported PA, dietary intake, alcohol
consumption and measures of psychological and physical well-being 3.5 years after baseline measurement,
although some outcomes show a degree of attenuation over time. We found that the FFIT programme
was cost-effective at standard UK NHS levels and that passive, long-term follow-up via linkage to NHS
records is useful and feasible.
Further research priorities should include (1) investigation of how to design weight management
programmes to improve long-term maintenance of weight and behavioural changes (e.g. through
targeting sedentary behaviour and providing even greater support for internalised regulation), (2) further
follow-up of the FFIT RCT cohort to assess longer-term outcomes and (3) establishment of very long-term
follow-up of new participants in the FFIT programme via linkage to their NHS records.
Rising levels of obesity and associated health risks require interventions that can support sustained weight
loss. We have provided evidence that the FFIT programme can deliver significant long-term improvements
in weight, behavioural outcomes and psychological outcomes.
Trial registration
This trial is registered as ISRCTN32677491.
Funding
Funding for this study was provided by the Public Health Research programme of the National Institute
for Health Research. The Scottish Executive Health Department Chief Scientist Office (CSO) funded the
feasibility pilot that preceded the FFIT RCT (CZG/2/504). The Medical Research Council (MRC) funded
Kate Hunt and additional developmental research through the MRC/CSO Social and Public Health Sciences
Unit Gender and Health programme (5TK50/25605200-68094).
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Chapter 1 Introduction
The problem of obesity and sustained weight loss
Rising levels of obesity are a major challenge to public health.1 In 2011, it was estimated that there would
be 11 million more obese adults in the UK by 2030, resulting in up to 668,000 additional cases of
diabetes, 461,000 additional cases of heart disease and stroke, 130,000 additional cases of cancer and up
to 6.3 million quality-adjusted life-years (QALYs) lost, with associated medical costs set to increase by
£1.9B–2B per year.2
Although the behaviour change techniques (BCTs) and strategies that are effective in helping people
achieve clinically significant short-term weight loss (by at least 5%3 of their initial body weight), by increasing
physical activity (PA) and improving diet, are now well described,4–6 longer-term weight loss is less well
researched and remains a challenge. Weight loss as a result of taking part in behavioural interventions
typically peaks at around 6 months, followed by a plateau and then a gradual regain in weight at a rate of
1–2 kg per year (often with larger regains in the earlier years).7–10 Participants in weight loss programmes
typically regain 30–35% of lost weight in the first year post intervention, and most return to their baseline
weight within 3–5 years.11–14
As long-term weight maintenance is essential to maximise the health benefits associated with weight
reduction,15 it is important to understand how to support people to sustain their weight loss following
behavioural interventions. Systematic reviews indicate that a combination of energy and fat reduction,
regular PA and behavioural strategies (such as regular weighing) is required for successful long-term
weight loss.16–18 Other reviews9,19 suggest that short-term weight loss, flexibility and variability in approach
to diet and PA, and ongoing self-monitoring are important.
Some researchers have focused on the impact quality of motivation or locus of control on maintenance
of behaviour change. Self-determination theory20,21 suggests that an understanding of motivation for
behaviour change requires a consideration of innate psychological needs for autonomy (associated with
the internalisation of regulation from external regulation, through introjected and identified regulation,
to integrated regulation, in which a new behaviour becomes fully assimilated to the self), competence to
perform behaviours, and relatedness to others. An empirical study22 of weight loss maintenance in relation
to locus of control (the extent to which a person believes that they have control over events in their life)
further demonstrated that an internal locus of control was associated with long-term weight loss maintenance.
Meanwhile, a recent systematic review23 of theoretical explanations for the maintenance of behaviour
change suggested that people tend to maintain their behaviour if they are satisfied with the behavioural
outcomes; if they enjoy engaging in the behaviour, or if the behaviour is congruent with their identity,
beliefs and values; if they successfully monitor and regulate the newly adopted behaviour and have effective
strategies to overcome barriers; if the new behaviours have become habitual; if their psychological and
physical resources are plentiful (i.e. they are not subject to additional stressors such as life events); and if
their environmental and social context supports the new behaviour.
Current evidence therefore suggests that fostering an internalised regulation of PA and dietary behaviours
and an internal locus of control (which, in turn, are associated with habit formation and the routinisation
of behaviours and their incorporation into values, self-identity and beliefs) are important for the long-term
maintenance of weight loss. Self-monitoring, satisfaction with changes, and social and other environmental
circumstances are also important. Nevertheless, the evidence on long-term weight loss remains limited,
particularly in men.16,24 More can be learned about the factors that are important for weight loss
maintenance from follow-up studies of behavioural interventions that investigate who is successful in
DOI: 10.3310/phr06090 PUBLIC HEALTH RESEARCH 2018 VOL. 6 NO. 9
© Queen’s Printer and Controller of HMSO 2018. This work was produced by Gray et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
1
achieving long-term weight loss and how they do this. This will inform the development of future
interventions to improve long-term outcomes.
Men and weight management
Since 1980, the prevalence of obesity in men worldwide has almost doubled.1 In the UK, male obesity is
among the highest in Europe and is forecast to increase at a faster rate than female obesity in the next
20 years.2 Compared with women, men may be more vulnerable to the adverse health consequences
of obesity. The tendency of men to carry excess fat abdominally puts them at greater cardiometabolic
risk,25 and they are diagnosed with type 2 diabetes at a lower body mass index (BMI) than women.26
In Scotland, obesity-related health risk is socially patterned, with men who are less affluent and less well
educated at increased risk.27 Nevertheless, men are under-represented in referrals to commercial weight
management programmes (between 11%28 and 13%29 of referrals are men) and in NHS weight management
services (23% of referrals are men).30 A recent systematic review concluded ‘[t]hat men are under-represented
suggests that methods to engage men in services, and the services themselves, are currently not optimal’.31
Men’s reluctance to enrol in weight management programmes may in part reflect the way some men
perceive weight management as a ‘diet’ or a ‘women’s’ issue.32–34 It may also be influenced by the setting
in which such programmes are delivered; for example, a Slimming World (Alfreton, UK) initiative35 to target
men (by offering men-only groups) failed to increase their engagement by > 2% (i.e. from 3% to 5%).
However, the potential of professional sporting organisations to attract men to health promotion activities
is now widely recognised.36–41 A National Institute for Health Research (NIHR) Public Health Research
programme-funded randomised controlled trial (RCT) (09/3010/06)42 provided evidence of the success of
professional football clubs in engaging men in a weight loss and healthy living programme [Football Fans in
Training (FFIT)] and supporting them to lose weight42–44 and to make other positive changes to their health
and behaviours up to 12 months after baseline measurement. The present study reports on the follow-up
study (to 3.5 years post baseline measurement) of participants in the RCT of the FFIT programme at 13 of
the top professional football clubs in Scotland (ISRCTN32677491).45
Football Fans in Training: weight loss, physical activity and healthy
eating for men
Here we provide a brief summary of the development of the FFIT programme, the key results from the
previously funded evaluation and an update on the FFIT programme since the RCT results were published.
The FFIT programme was specifically designed to work with, rather than against, prevailing conceptions
of masculinity, although it also takes account of best evidence in weight loss and behaviour change.42,46
The FFIT programme is ‘gender-sensitised’ in relation to context (in the traditionally male environment
of football clubs and men-only groups), content (for which information on the science of weight loss
presented simply: ‘science but not rocket science’), discussion of alcohol, ‘branding’ (e.g. the use of football
club insignia on programme materials) and style of delivery (using participative, peer-supported learning that
encourages the men to interact for mutual learning and support, and positive male ‘banter’ to facilitate the
discussion of sensitive subjects). The programme is delivered free of charge by community coaching staff at
professional football clubs to groups of up to 30 men who are overweight or obese (participant-to-coach
ratio 15 : 1) over 12 weekly sessions at football club stadia. At the start of the RCT, the coaches were
trained over 2 days in the FFIT delivery protocol by the research team.
As Table 1 shows, each FFIT session combines advice on healthy eating and/or BCTs (‘classroom
component’) with a coach-led group PA session using football club facilities. The BCTs are those known to
be effective in PA and dietary interventions (self-monitoring, goal-setting, implementation intentions and
feedback on behaviour)4 and social support, both from other participants and from their wider social
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TABLE 1 Key components of the FFIT programmea
Classroom PA
Week 1 l Programme overview
l Need for commitment
l Personal responsibility and perceptions of
control over eating
l Food diary
l Introduction to pedometers
l Baseline step count
l Short stadium tour wearing pedometer
Week 2 l Healthier eating and portion sizes using
Eatwell Plate
l SMART goal-setting for eating
l Setting progressive, individual step count
targets
l Brisk walk around the pitch
Week 3 l Goal reviewb
l Individual eating plans (600 kcal/day deficit)
l Health benefits associated with weight loss
l Role of social support
l Step count reviewb
l Principles of fitness: warm-up, aerobic,
strength, flexibility and cool-down
l Warm-up activities
Week 4 l Importance of PA to health and well-being
l Barriers to being active
l Action-planning for PA
l Heart rate monitoring and rating of
perceived exertion
l Warm-up and 20-minute aerobic workout
Week 5 l Measuring alcohol units
l Alcohol, other drinks and weight gain
l Planning your drinking
l Warm-up and 20- to 30-minute aerobic
workout
Week 6 l Formal weigh-in to review progress
l Relapse prevention
l Role model for inspiration
l Principles of strength training using own
body weight
l Warm-up, aerobic and strength training
Week 7 l Physical representation of weight loss
achieved (sandbags)
l Motivation and confidence
l Reflection on progress
l Principles of stretching and flexibility
l Warm-up, aerobic and strength training with
flexibility component at end
Week 8 l Understanding food packaging labels
l Importance of breakfast and regular meals
l Circuit of aerobic and strength activities with
warm-up/cool-down
Week 9 l Making favourite meals healthier
l Making eating out/takeaway meals healthier
l Similar circuit to week 8
Week 10 l Common perceptions about healthy living
l Links between emotions and behaviour
l Relapse prevention
l Food diary
l Visit to local PA facilities or circuit of warm-up,
aerobic, strength and flexibility activities
Week 11 l Review of progress made in eating, PA and
locus of control
l The energy balance
l Visit to local PA facilities or circuit of warm-up,
aerobic, strength and flexibility activities
Week 12 l Formal weigh-in, and personal and group
feedback
l Relapse prevention
l Ongoing social support
l Circuit of activities or, if appropriate,
small-sided soccer games
Reunion l Review of experiences in maintaining dietary
and PA changes
l SMART goal-setting for 12 months
l Ongoing social support
l Circuit of activities similar to those provided
towards the end of the 12-week ‘weight
loss’ phase
SMART, Specific, Measurable, Achievable, Realistic, Time-limited.
a Attendance is taken and participants are encouraged to record their weight at the start of each session.
b SMART goals and step counts are reviewed regularly from week 3.
Reproduced with permission from Gray et al.47 BMC Public Health 2013. © Gray et al.; licensee BioMed Central Ltd. 2013.
This article is published under license to BioMed Central Ltd. This is an Open Access article distributed under the terms of
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
DOI: 10.3310/phr06090 PUBLIC HEALTH RESEARCH 2018 VOL. 6 NO. 9
© Queen’s Printer and Controller of HMSO 2018. This work was produced by Gray et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
3
networks,5 is also promoted (a full description of the use of BCTs within the FFIT programme is provided
elsewhere46). Throughout the FFIT programme, men are encouraged to make behavioural changes that they
can sustain long term, and to incorporate PA and healthy eating into their daily lives. The 12-week active
phase is followed by a light-touch weight maintenance phase, including six e-mail prompts from coaches
until 12 months after the start of the FFIT programme, and an invitation to a group reunion after 9 months.46
Figure 1 provides an overview of the design of the FFIT RCT conducted in 2011/12; further details are
provided elsewhere.43,44 This was a pragmatic trial, with weight loss at 12 months as the primary outcome,
in which 747 men (aged 35–65 years with an average BMI of ≥ 28 kg/m2) were randomly allocated either
to the FFIT RCT intervention group (n = 374) or to a waiting list comparison group (n = 373) following
baseline measurements at the 13 participating football clubs. The baseline measurements demonstrated
that the programme successfully engaged men from across the socioeconomic spectrum43 whose excess
body weight put them at a high risk of ill health.47 At the baseline measurements, all men were given
an information book on weight loss and feedback on their weight using a BMI wheel as a visual aid.
As Figure 1 shows, men in the intervention group commenced the FFIT programme immediately (within
3 weeks of baseline measurement in August/September 2011) and men in the comparison group were
offered a place on the FFIT programme at their football club 12 months later (in autumn 2012).
Baseline and follow-up measurements at 12 weeks and 12 months (with 92% retention overall at 12 months)
were undertaken by a fieldwork team who were trained to standard measurement protocols. The waiting list
design meant that all men in the RCT (i.e. the comparison group as well as the intervention group) were
offered an opportunity to take part in the FFIT programme. However, because the comparison group took
part in the FFIT programme after the end of the RCT [under ‘routine delivery’ (i.e. non-research) conditions],
no post-intervention measurements were conducted with them.
During the RCT, the coaches delivering the FFIT programme reported weekly attendance at programme
sessions to the research team; four out of five men in the intervention group attended at least 6 out of the
12 sessions during the active phase.43 Observations of a sample (n = 26) of sessions across all football clubs
suggested that the fidelity of delivery was good: coaches delivered 81 out of 93 (86%) key tasks.43 At
12 months, the mean between-group weight loss difference was 4.94 kg [95% confidence interval (CI)
3.95 to 5.94 kg; p < 0.0001; adjusted for baseline weight and football club] in favour of the intervention
group, and 39.0% of men in the intervention group (130/333), compared with 11.3% of men in the
comparison group (40/355), had achieved a weight reduction from baseline of ≥ 5%. Significant between-
group differences were also observed at 12 months in secondary outcomes including waist circumference,
BaselineRCT measures
August/
September
2011
November/
December
2011
August/
September
2012
November/
December
2012
LTMP
Intervention group
attend  FFIT
12 weeks 12 months
LTMP
Comparison group
attend FFIT
FIGURE 1 The FFIT RCT waiting list design and timeline. LTMP, light touch maintenance phase.
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percentage body fat, resting blood pressure (BP), self-reported PA, dietary intake, alcohol consumption and
psychological outcomes [self-esteem, affect and physical health-related quality of life (HRQoL)].43
The RCT demonstrated that the FFIT programme was cost-effective, with an incremental cost of £13,387
per QALY gained43 over the 12-month within-trial period. For a cost-effectiveness threshold of £20,000 per
QALY, the probability that the FFIT programme was cost-effective, compared with no active intervention,
was 0.72. This probability rose to 0.89 for a cost-effectiveness threshold of £30,000 per QALY. Longer-
term modelling also showed favourable results. When the longer-term impact of the intervention was
limited to 5 years, the cost-effectiveness of the FFIT programme was estimated to be between £1174
and £4475 per QALY gained depending on the assumptions made about the impact that this had on
longer-term costs.44
Focus groups comprising subsamples of men in the intervention group at each of the 13 RCT football clubs
were conducted as part of the process evaluation at two time points: immediately post programme and at
12 months (when men were sampled to ensure that a range of experiences of weight loss maintenance
were represented). These data suggested that men valued the way that the style of delivery of the FFIT
programme and the materials themselves enabled them to build autonomy and take personal responsibility
for their own behaviours, choosing which strategies best suited their own lives.44 Men in the 12-month
focus groups reported how focusing on a healthy, balanced diet with structured, organised eating patterns
had helped them in their efforts to maintain their weight loss. Many also described how they had
succeeded in incorporating new PA and healthy eating habits into their daily routine, and how they were
continuing to self-monitor their weight and/or PA. There was evidence from the discussions that those
who had successfully maintained their weight loss had, to at least some extent, developed internalised
behavioural regulation. Many also spoke about the importance of ongoing social support, either from their
partners and children or from fellow FFIT participants (in some football clubs, men had continued to meet
up following the initial 12-week active phase of the programme). Some described how aspects of their
identity had changed through participation in the FFIT programme, for example that they now saw
themselves as an active, fit person. Nevertheless, men also reported a number of barriers to ongoing
weight control after the programme, including injury, illness and stressful life events, such as bereavement,
which hampered their ability to make long-lasting changes.44
Similar to other RCTs,48,49 11.3% of men in the comparison group succeeded in losing ≥ 5% weight
(as measured at 12 months) before starting the programme. This pre-intervention weight loss may reflect
a number of potentially interacting factors. The act of signing up to take part in the FFIT RCT suggests
that these men already had some degree of motivation to lose weight, and the experience of the baseline
measurement sessions (which included feedback on their BMI status) may have heightened that motivation.
Any man with elevated BP at the baseline measurements was advised to consult his general practitioner
(GP), which may have acted as a further ‘wake-up call’. All men were also given a standard weight loss
advice booklet50 and had the chance to speak briefly to the coach about the upcoming FFIT programmes.
Finally, our recruitment activities within football clubs may also have changed men’s views about the
acceptability of weight loss among men in general, or among their football-supporting peers in particular.
Taken together, these factors suggest that the difference in weight loss between the groups is a conservative
estimate of what the FFIT programme can deliver.
The FFIT programme continues to be delivered post RCT. In partnership with the Scottish Professional Football
League (SPFL) Trust, the research team has developed a 2-day training package to train new coaches to deliver
the FFIT programme, and has entered into an exclusive licence agreement with the SPFL Trust to allow it to
oversee training, delivery, and ongoing quality assurance and monitoring of the FFIT programme worldwide.
In Scotland, around 4500 men have now taken part in the FFIT programme, and the Scottish Government has
funded further deliveries in 33 SPFL clubs. Seven football clubs are delivering the programme in England and
12 football clubs are delivering it in Germany. The Scottish Government has also commissioned an adapted
version of the programme for women, which has been delivered in 25 Scottish football clubs.
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Rationale for the current study
The FFIT RCT 12-month results compare favourably with those of RCTs of other men-only weight
management programmes.51,52 Nevertheless, longer-term follow-up is necessary to fully understand the
potential public health benefit of the FFIT programme. The current study treats the FFIT RCT intervention
and comparison groups as two longitudinal cohorts and reports their outcomes at 3.5 years after the RCT
baseline measurements.
Aims and objectives
This longitudinal 3.5-year follow-up study had three main aims:
1. to investigate long-term weight trajectories from baseline to 3.5 years in men who were aged
35–65 years with a BMI of ≥ 28 kg/m2 at the start of the FFIT RCT
2. to establish the cost-effectiveness of the FFIT programme over the medium and longer term
3. to investigate the feasibility and utility of establishing low-cost, long-term, passive follow-up of the
clinical health outcomes of current and future participants in the FFIT programme via routinely collected
NHS records.
We aimed to address six underlying research objectives, as follows.
Objective 1: long-term weight outcomes
To investigate the extent to which:
l participants in the intervention group achieved objectively measured long-term weight loss (at 3.5 years
after baseline measurements and 3.5 years after commencing participation in the FFIT programme)
l participants in the comparison group achieved objectively measured long-term weight loss (at 3.5 years
after baseline measurements and 2.5 years after commencing participation in the FFIT programme)
l weight trajectories and weight loss differed between the intervention group and the comparison group
(at 3.5 years after baseline measurements).
Objective 2: randomised controlled trial secondary outcomes
To investigate the extent to which there were long-term changes in the intervention and comparison
groups in the RCT secondary outcomes, and how these differed between the groups:
l objective physical measurements – BMI, waist circumference, percentage body fat and resting BP
l health behaviours – self-reported PA, sitting time, diet and alcohol intake
l psychological outcomes – self-esteem, positive and negative affect, and physical and mental HRQoL.
Objective 3: predictors of long-term weight loss
To investigate:
l the baseline predictors (age, BMI, education level, socioeconomic status, marital status, number of
long-standing illnesses and orientation to masculine norms) of successful long-term weight loss in the
two groups, and how these differed between the groups
l how the following mediator variables predicted long-term weight loss after controlling for the baseline
predictors in both groups, and how these differed between the groups –
¢ change (from RCT baseline, 12 weeks and 12 months) in health behaviours (self-reported PA,
sitting time, diet and alcohol intake)
¢ change (from RCT baseline, 12 weeks and 12 months) in psychological status (self-esteem, positive
and negative affect, and mental and physical HRQoL)
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¢ perceived autonomy, competence, relatedness and satisfaction with PA and dietary behaviours,
as assessed at 3.5 years
¢ the extent to which PA and healthy eating routines were established, the ongoing use of BCTs,
ongoing contact with other FFIT participants, and major life events, as assessed by self-report at
3.5 years
¢ end-of-intervention weight change (from objective RCT measurements in the intervention group
and self-report in the comparison group) and pre-intervention weight change (from objective RCT
measurements in the comparison group only)
¢ self-reported injury and joint pain, as assessed at 12 months and 3.5 years.
Objective 4: men’s experiences
To describe men’s experiences (including their motivations, emotions and relations with others) of
attempting to control their weight over the long term, their reasons for achieving or failing to achieve
long-term weight loss and the strategies they continued to use or stopped using.
Objective 5: cost-effectiveness
To investigate the medium- and long-term cost-effectiveness of the FFIT programme by:
l establishing the extent to which weight loss and positive behavioural changes were sustained beyond
the first 12 months, and the subsequent impact that these had on the cost-effectiveness of the FFIT
programme at 3.5 years
l updating the modelling of the longer-term health outcomes and resource use of men who participate
in the FFIT programme, and assessing the potential for longer-term cost-effectiveness
l exploring heterogeneity of the cost-effectiveness of the FFIT programme.
Objective 6: long-term follow-up via medical records
To explore the potential of using linkage to routinely collected NHS data sets to allow long-term, low-cost,
passive follow-up of future FFIT participants through investigation of the following:
l utility – long-term clinical health outcomes (through data linkage on hospitalisations, mortality,
prescribing, cancers, diabetes and, when possible, blood test results) of RCT participants,
and the extent to which these were associated with long-term weight loss and behaviour change
l feasibility – the extent to which men enrolling in routine implementation deliveries of the FFIT
programme (in spring and autumn 2015) were prepared to give permission for transfer of their
baseline, post-programme and 9-month weight measurements and BMI (as measured by coaches in
participating football clubs) to the research team, and to agree to linkage to their NHS records.
In this report, we describe the methods and processes of data collection and analysis for the long-term
weight outcomes, RCT secondary outcomes and predictors of long-term weight loss (see Chapter 2),
the results of which are presented in Chapter 3 (objectives 1–3). Chapter 4 reports the qualitative analysis
of men’s experiences, including methods and results (objective 4). Chapter 5 reports the economic analysis,
including methods and results (objective 5). Chapter 6 reports the methods and results for the utility and
feasibility of long-term follow-up via medical records (objective 6).
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Chapter 2 General methods
Setting
The setting was the 13 SPFL clubs that took part in the FFIT RCT in 2011/12.
Overview of study design
We undertook a mixed-methods, longitudinal, follow-up study to investigate long-term weight trajectories
in participants in both arms of the FFIT RCT. As both groups had taken part in the FFIT programme (the
intervention group commenced in autumn 2011 and the comparison group were given the opportunity to
do so in autumn 2012), the follow-up was designed as a cohort study.
The current chapter reports on the methods relating to data collection and analysis for long-term weight
outcomes, RCT secondary outcomes and predictors of long-term weight loss. Methods relating to data
collection and analysis for the qualitative interviews (see Chapter 4), economic evaluation (see Chapter 5)
and utility and feasibility of data linkage (see Chapter 6) are presented in the relevant chapters.
The study protocol is available at www.nets.nihr.ac.uk/projects/phr/139932.
Ethics approval
Ethics approval for the study was obtained from the College of Social Sciences Ethics Committee at the
University of Glasgow (CSS/400140075), which complies with the Economic and Social Research Council’s
research ethics framework.
Retention strategies and contact with men at the 3.5-year follow-up
The personalised approach to recruitment and retention during the 2011/12 FFIT RCT resulted in 89%
(333/374) of the intervention group and 95% (355/374) of the comparison group taking part in the
12-month measures. At this time, we asked participants if they would consent to being followed up in
future. A total of 95% (316/333) of the intervention group and 98% (349/355) of the comparison group
did so. We therefore had a potential FFIT follow-up cohort of 665 (89% of those who took part in the
FFIT RCT).
Formal recruitment to the 3.5-year follow-up measures began in February 2015. To maximise attendance
at the follow-up measures, we followed the retention protocols that had been successful in the RCT.
l Measurement sessions were held at football club stadia at which FFIT community coaches were present.
l At least two measurement sessions were held at each football club.
l One month before the football club measurement sessions, men received a personalised letter and an
information sheet about the follow-up study.
l Three weeks before the football club measurement sessions, men were contacted individually by
telephone to make an appointment, and appointments were confirmed by e-mail/post (in accordance
with their preference).
l Appointment reminder texts and e-mails were sent up to 48 hours in advance of the football club
measurement sessions.
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l Men who did not attend their appointment were telephoned either during the football club
measurement session to rearrange their appointment or after the session if they could not be reached
during the session.
l Men who were unable to attend football club measurement sessions were offered a fieldworker visit at
their home (or at another convenient location if they preferred).
l Men were offered £20 high street store vouchers (and travel expenses for stadia measurements) for
taking part in the follow-up measurements.
In addition, in December 2014, prior to the study commencing, all men in the FFIT follow-up cohort were
sent Christmas cards that included a request for any update of their contact details. A summary of the
retention procedures and timeline is provided in the retention procedures for the FFIT follow-up study
(see Report Supplementary Material 1).
Participants
The participants were men who participated in the FFIT RCT and who consented to being contacted for
follow-up research at the RCT 12-month measurements (n = 665). These men were aged 35–65 years and
had a BMI of ≤ 28 kg/m2 at RCT baseline.
Intervention
As this study was a longitudinal follow-up of participants in both arms of the FFIT RCT, no further
interventions were conducted. A detailed description of the FFIT programme is provided in Chapter 1,
Football Fans in Training: weight loss, physical activity and healthy eating for men, and is also
available elsewhere.46
Outcome assessment
The main outcome measures in the 3.5-year follow-up study are the same as those assessed at baseline,
12 weeks and 12 months during the FFIT RCT. They were set with reference to National Obesity
Observatory guidance for the evaluation of weight management interventions.53
Primary outcome
The primary outcome was objectively measured weight change from FFIT RCT baseline to 3.5 years
expressed as a mean and as a percentage.
Secondary outcomes
The secondary outcomes were as follows:
l change from baseline to 3.5 years in objectively measured BMI, waist circumference, percentage body
fat and resting BP
l PA – change from baseline to 3.5 years in self-reported frequency and duration of walking, moderate
and vigorous activity and duration of sitting time over the last 7 days measured using the International
Physical Activity Questionnaire-Short Form54
l diet – change from baseline to 3.5 years in self-reported frequency of intake of key contributors to
weight gain55 [e.g. fast foods, chocolate bars, chips, pies, sugary drinks and breakfast consumption,
using questions adapted from the Dietary Instrument for Nutrition Education (DINE)56], and perceived
changes in portion size using eight photographs representing different portions of foods that the
research team considered to be important in weight gain (cheese, meat, pasta and chips)57
l alcohol intake – change from baseline to 3.5 years in self-reported consumption over the last 7 days58
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l psychological outcomes –
¢ change from baseline to 3.5 years in positive and negative affect as measured by the Positive and
Negative Affect Schedule (PANAS)59
¢ self-esteem as measured by the Rosenberg Self-Esteem Scale (RSE)60
¢ physical and mental HRQoL as measured by the Short Form questionnaire-12 items (SF-12) Health
Survey (version 2).61
Baseline predictors
The baseline predictors were age, BMI, education level, socioeconomic status,71 marital status, orientation
to masculine norms and number of long-standing illnesses, as measured at FFIT RCT baseline.
Mediators
The mediators measured included change from FFIT RCT baseline in health behaviours (self-reported PA,
sitting time, diet and alcohol intake) and psychological outcomes (self-esteem, positive and negative affect,
mental and physical HRQoL).
Other mediators were as follows:
l self-determination theory constructs20 – reported self-regulation of PA and dietary behaviours as
measured by the Treatment Self-Regulation Questionnaire (TSRQ),62 perceived autonomy in PA and
dietary behaviours as measured by the Locus of Causality Scale (LCS),63 perceived competence in PA
and dietary behaviours as measured by the Perceived Competence Scale (PCS)64 and perceived
relatedness as measured by the Need for Relatedness Scale (NRS),65 all as reported at 3.5 years
l perceived satisfaction with current PA and dietary behaviours,66 as reported at 3.5 years
l self-reported use of behavioural techniques that are likely to be associated with long-term weight loss,
including ongoing self-monitoring of weight/PA and the extent of establishment of dietary and PA daily
routines, as reported at 3.5 years (see Q1a, Report Supplementary Material 2)
l self-reported frequency of contact with other FFIT participants, coaches, football club-based initiatives
and other health promotion/weight management initiatives since the end of the initial 12-week active
phase of the FFIT programme, as reported at 3.5 years
l self-reported major life events (e.g. bereavement, family illness, separation, divorce, redundancy) since
the end of the initial 12-week active phase of the FFIT programme, as reported at 3.5 years
l end-of-intervention weight change [from objective RCT baseline and 12-week measurements for the
FFIT follow-up intervention (FFIT-FU-I) group and from self-reported (at 3.5 years) end-of-programme
weight loss for the FFIT follow-up comparison (FFIT-FU-C) group] and pre-intervention weight change
(from objective RCT baseline and 12-month measurements for the FFIT-FU-C group)
l self-reported injury and joint pain, as reported at 12 months and at 3.5 years.
Health-care resource use, GP-prescribed medications and family history of coronary heart disease
(CHD)/stroke67 were self-reported for the economic evaluation. Participants were also asked to report any
long-standing illnesses (and the extent to which they limited activities) and smoking status at 3.5 years.
Procedures
Outcome and predictor assessment
Stadia measurements were conducted by a team of fieldworkers, trained to standardised protocols, during
29 sessions across the 13 football clubs between March and May 2015. Home visits took place between June
and August 2015. Most home measurements were conducted at the participant’s home, but one participant
attended at the University of Edinburgh and another requested a visit to his workplace. Percentage body fat
was not recorded among these participants. In addition, some men who were contacted for home visits
elected to provide only their weight (which was either objectively measured by a fieldworker visiting them
at home or self-reported to a fieldworker over the telephone). Men who declined a home visit or giving
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self-reported weight by telephone and men whom the fieldworkers had been unable to reach by telephone
or e-mail during the follow-up study were sent a weight-only self-report form and prepaid return envelope
following the completion of home visits. All outcome data collection ended on 25 September 2015.
The fieldwork team
Data were collected by teams of fieldworkers. Each measurement session team had a designated
fieldwork team leader and a fieldwork nurse responsible for BP measurement. Fieldworkers were trained to
standard measurement protocols by experienced research and survey staff in the Medical Research Council
(MRC)/Chief Scientist Office (CSO) Social and Public Health Sciences Unit. Training took place over 2 days for
stadia measurement staff. This included a half-day of training for fieldwork team leaders only, and 1.5 days
of training for fieldworkers, with training sessions led jointly by the fieldwork team leaders and members of
the research team. A further day of training for home visit fieldworkers was provided to emphasise strict
adherence to protocol during home visits to minimise detection bias. All fieldworkers wore T-shirts branded
with FFIT research logos at in-stadia measurement sessions (Figure 2) and during home visits.
Measurement protocols
Objectively measured outcomes
The protocols for recording the objectively measured outcomes were identical to those used during the FFIT RCT.
Weight (kg) was recorded using electronic scales (Tanita HD-352™, Milton Keynes, UK) and with participants
wearing light clothing, not wearing shoes and having empty pockets. Height (cm) was measured without
shoes using a portable stadiometer (Seca Leicester™, Chino, CA, USA). Waist circumference was measured
twice (three times, if the first two measurements differed by ≥ 5mm), and the mean was calculated. Resting
BP was measured using a digital BP monitor (Omron HEM-705CP™, Milton Keynes, UK) by a fieldwork nurse.
Body composition was measured using a Bodystat 1500MDD machine (Bodystat Ltd, Douglas, Isle of Man).
All equipment was calibrated before fieldwork commenced.
Outcomes based on self-report
Participants completed two self-administered questionnaires. The first questionnaire included the self-report
outcomes from the 12-month RCT measures (see schedule A, Report Supplementary Material 3). It also
included additional questions on when participants attended the FFIT programme, their recollection of
their weight loss at the end of the FFIT programme, interaction with other FFIT participants or coaches,
FIGURE 2 Fieldwork team arriving at a FFIT follow-up 3.5 years in-stadia measurement session.
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changes in personal circumstances and family health history (see schedule B, Report Supplementary
Material 3). The second questionnaire focused on additional mediator outcomes (see schedule B, Report
Supplementary Material 3).
Fieldworkers were trained to assist any man who appeared to have literacy or other problems with
questionnaire completion. All completed questionnaires were routinely checked before the participant left
the measurement session (or the fieldworker left the home visit) to minimise missing data.
Copies of the two FFIT follow-up study questionnaires are provided (see Report Supplementary Material 2
and Report Supplementary Material 4).
Preparation of self-reported variables for analysis
Physical activity
Following standard procedures described in the International Physical Activity Questionnaire scoring
protocol,54 we calculated and reported metabolic equivalent of task (MET) minutes per week for self-
reported walking, vigorous, moderate and total PA, and time in minutes for daily sedentary time over the
last 7 days. Activity times that exceed 180 minutes (3 hours) per day were truncated to 180 minutes to
normalise the distribution of levels of activity, which are usually skewed in large population data sets.68
Diet
We used the adapted DINE from the FFIT RCT43 to collect self-reported frequency of intake of various fatty
and sugary food types, and fruit and vegetables over the previous 7 days (see questions 27–32, Report
Supplementary Material 4). From these data, we calculated a fatty food score, a sugary food score, and a
fruit and vegetables score (see Report Supplementary Material 5).
Fatty food types
Participants reported how many times, over the previous 7 days, they had eaten a serving of cheese, beef
burgers or sausages, beef, pork or lamb, fried food, chips, bacon or processed meat, pies, quiches or
pastries and crisps. They also reported the amount of milk, over the previous 7 days, that was used for
drinking or in cereal, tea or coffee in a day, and what kind of milk they normally used.
Sugary food types
Participants reported how often, over the previous 7 days, they had eaten chocolate, sweets or biscuits
and drunk sugary drinks (fizzy drinks, diluting juice or fruit juice).
Fruit and vegetables
Participants reported how many times a day, over the previous 7 days, they had eaten fruit and vegetables.
When there were missing values, the score was recoded to the smallest possible score (e.g. if number of
times of eating cheese was missing, then the assumed frequency was ‘no times’) for all variables except
milk. If milk (amount) was missing, then the entire milk score (milk amount × milk type) was assumed to be
1 (lowest possible value) regardless of milk type.
Portion size
We assigned numbers from 1 to 8 to the photographs of each food, with higher numbers representing
larger portions.
Alcohol intake
Following Emslie et al.,58 we converted responses to the 7-day recall diary for alcohol to standard units that
are equivalent to 8 g of pure alcohol (e.g. half a pint of ordinary beer, lager or cider, a small glass of wine
and one measure of spirit each contain 1 unit of alcohol). We calculated the total number of units reported
in the past week.
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Psychological outcomes
Scores for both the RSE and PANAS short form were normalised so that values could be calculated for
participants who had missed one or two items contributing to each scale. The PANAS normalised scales
scores range from 1 to 5, with higher scores indicating higher negative affect and higher positive affect.
Higher scores on the RSE (normalised range 0–3) indicate better self-esteem. SF-12v2 scores were
summarised separately for mental and physical HRQoL following standard algorithms.61
Mediators
Treatment Self-Regulation Questionnaires: diet and physical activity
There are three subscales on each TSRQ: autonomous regulatory style, controlled regulatory style and
amotivation. The responses to items on the three subscales were averaged (normalised) and reported
separately for each behaviour. The scores for the items on the TSRQs range from 1 to 7, with higher scores
indicating greater motivation.
Locus of Causality Scale: diet and physical activity
The scores for the three items on the LCS range from 1 to 7. Following the standard scoring protocol,
scores were reversed on items 2 and 3, and the mean score for the three items was then calculated.
Higher scores indicate greater self-determination or autonomy.
Perceived Competence Scale: diet and physical activity
The scores for the four items on the PCS range from 1 to 7. The mean score for the four items was
calculated. Higher scores indicate greater perceived competence.
Need for Relatedness Scale
There are two subscales on the NRS: acceptance and intimacy. The scores for the items on the NRS range
from 1 to 7. The responses to items on the subscales were averaged and reported separately for peers
(specifically other men from the FFIT programme) and family. Higher scores indicate stronger relatedness.
Satisfaction with changes in physical activity, dietary and weight
The scores for the satisfaction items range from 1 to 9, with 1 being ‘very dissatisfied’ and 9 being ‘very
satisfied’. There was also an option for participants to indicate if they had not made any changes (scored
as ‘0’). For each item, participants who gave an answer of 0–6 were grouped together and compared with
those who gave an answer of 7–9.
Use of behaviour change techniques
Items on the continued use of BCT scales were scored as follows: 1, ‘never’; 2, ‘rarely’; 3, ‘sometimes’;
4, ‘frequently’; and 5, ‘always’. For each item, participants who answered ‘sometimes’, ‘frequently’ or
‘always’ were grouped together and compared with those who answered ‘never’ or ‘rarely’. Strategies
included using the pedometer (or self-monitoring of walking), self-monitoring weight, SMART (Specific,
Measurable, Achievable, Realistic, Time-limited) goal-setting, tips on how to overcome setbacks, and social
support for PA or diet.
Routinisation of physical activity and dietary behaviours
Items on the routinisation of behaviours scales were scored as follows: 1, ‘never’; 2, ‘rarely’; 3, ‘sometimes’;
4, ‘frequently’; and 5, ‘always’. For each item, participants who answered ‘frequently’ or ‘always’ were
grouped together and compared with those who answered ‘sometimes’, ‘never’ or ‘rarely’. Items for
routinisation of PA behaviours included daily walking, gym attendance, cycling, swimming or other forms of
exercise, and attending a group programme. Items for routinisation of dietary behaviours included eating
regular meals, watching portion sizes, limiting intake of certain types of food (e.g. fats, sugars), limiting
overall calorie intake, limiting intake of sugary drinks, limiting intake of alcohol, consciously eating slowly
and reading food labels.
GENERAL METHODS
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Frequency of contact with other Football Fans in Training participants, coaches and
health promotion/weight management initiatives since the end of the Football Fans in
Training programme
Items on the continued contact scales were scored from 1, ‘very frequently’, to 5, ‘never’. For each item,
participants who answered ‘very frequently’, ‘frequently’, ‘occasionally’ or ‘rarely’ were grouped together
and compared with those who answered ‘never’.
Major life events since the end of the Football Fans in Training programme
A major life events scale was developed for the FFIT follow-up study, drawing on items from the Psychiatric
Epidemiology Research Interview Life Events Scale.69 Participants were asked to indicate if each of 17 life
events had happened to them and, if so, the extent to which it had affected their day-to-day life both at the
time, and currently. For the purposes of the mediator analyses, the total number of life events reported was
calculated, as was the number of events in each of four categories (own health, personal circumstances,
family health and work).
Prior weight change
Post-intervention weight change was estimated as follows: (1) the FFIT-FU-I group from objectively
measured weight at 12 weeks minus baseline; and (2) the FFIT-FU-C group from self-reported post-
intervention weight loss at 3.5 years. Post-intervention weight change was converted into the following
categories for each group: 1, ‘did not lose weight’; 2, ‘lost up to 5%’; 3, ‘lost 5–10%’; and 4, ‘lost more
than 10%’. Pre-intervention weight change was estimated in the FFIT-FU-C group only from objectively
measured weight at 12 months minus baseline.
Short Form Conformity to Masculine Norms Inventory-22 items (measured at randomised
controlled trial baseline)
The 22 items on the Short Form Conformity to Masculine Norms Inventory-22 items (CMNI-22)70 were
scored as follows: 0, ‘strongly disagree’; 1, ‘disagree’; 2, ‘agree’; and 3, ‘strongly agree’. Following the
scoring protocol, the scoring on nine of the items was reversed before scores on all items were summed
to give an overall score. A higher CMNI-22 score indicates greater conformity to masculine norms.
Injury and joint pain as self-reported at 12 months and 3.5 years
For injuries, the number of lower limb injuries, the number of torso or upper body injuries and the total
number and type of limitations due to injury were summed separately. In addition, participants were
grouped and compared according to whether they had reported any injuries that limited walking, any
injuries that limited using stairs and any injuries that limited PA. For joint pain, participants were assigned
to groups (n = 7) according to reports of any:
1. upper joint pain (neck, back and upper limb) that persisted all of the time, compared with those who
did not report upper joint pain all of the time
2. lower limb joint pain (hip, knee, ankle, foot/toes) all of the time, compared with those who did not
report lower joint pain all of the time
3. upper joint pain that limited activities ‘to a moderate degree’ or more, compared with those who did not
4. lower limb joint pain that limited activities ‘to a moderate degree’ or more, compared with those who
did not
5. upper joint pain, compared with those reporting ‘never’ or ‘don’t know’ for upper joint pain
6. lower limb joint pain, compared with those with those reporting ‘never’ or ‘don’t know’ for lower limb
joint pain
7. joint pain, compared with those reporting ‘never’ or ‘don’t know’ for any joint pain.
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Changes to outcomes
Diet
In our protocol we said that we would measure change from baseline to 3.5 years in self-reported
frequency of intake of key contributors to weight gain (e.g. fast foods, chocolate bars, chips, pies and
sugary drinks) and of breakfast using questions adapted from DINE. However, to be consistent with the
reporting of the FFIT RCT,43 we summarised the 17 original variables into three scores (fatty food, sugary
food, and fruit and vegetables; see Preparation of self-reported variables for analysis, Diet) indicative of
healthy changes that men could have made to their diets.
Satisfaction with behaviour and weight changes
In our protocol we said that we would measure perceived satisfaction with current PA and dietary
behaviours. However, given evidence from reviews that suggests that satisfaction with short-term
outcomes (including weight) may predict long-term outcomes,19,23 we asked men how satisfied they were
with what they had experienced as a result of the changes they had made to their diet, PA and weight at
the end of the FFIT programme, as well as currently.
Sample size and power
All 665 men (intervention group, n = 316; comparison group, n = 349) who had consented to being
contacted again for future follow-up were invited to participate in the FFIT follow-up study. Assuming an
attrition rate of 20%, we estimated that we would have outcome measurements for 532 men (intervention
group, n = 253; comparison group, n = 279). The standard deviation (SD) for the percentage change in
weight loss during the RCT was approximately 10% in the intervention group. Assuming that this would be
higher in the longer term (e.g. 15%) but similar in both groups, we estimated that we would have 80%
power to detect a change in weight of 2.65% in the intervention group, 2.52% in the comparison group,
and 1.83% overall.
Blinding
As this was not a RCT, and as both groups had had an opportunity to take part in the FFIT programme,
blinding of participants was not relevant. Nevertheless, the fieldworkers conducting the measurements
were not told to which group the men belonged.
Statistical methods
All participants with available data were included in the analysis. To investigate the long-term outcomes in
relation to the primary (weight loss) and RCT secondary outcomes (BMI, waist circumference, percentage
body fat, resting BP, and self-reported PA, diet, alcohol intake, positive and negative affect, self-esteem,
and physical and mental HRQoL) (objectives 1 and 2), 12-month and 3.5-year outcomes were summarised
separately by group (FFIT-FU-I or FFIT-FU-C) and overall. The Wilcoxon signed-rank test was used to test the
change from baseline in 12-month and 3.5-year outcomes within groups, and the Mann–Whitney U-test
was used to detect differences between groups. All outcomes were continuous. Each group was also
analysed separately within mixed-effects (repeated measures) linear regression models, with adjustments
for baseline value and visit (12 months and 3.5 years) as fixed effects, and participant and football club as
random effects. The mean value (change from baseline), 95% CI and p-value were estimated from these
models.
Differences in weight trajectories between the FFIT-FU-I group (who commenced the FFIT programme
in September 2011) and the FFIT-FU-C group (who were offered places on the FFIT programme in
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September 2012) were investigated by considering both groups together and including additional fixed
effect terms for group, and a group × visit interaction.
For each group, the predictors of change in weight (objective 3) were investigated by extending the
repeated mixed-effects linear regression models described above to include each predictor separately to
assess their individual impact. All predictors were then added to the model, and a backwards-selection
method was applied to identify the independent predictors of change in weight. To determine whether or
not there were different predictors for each group, the data from both groups were considered in a single
model, with a predictor × group interaction term added.
When possible, we undertook additional analyses, including a backward-selection data-driven model,
which included the following hypothesised predictors/mediators (measured at 12 months or 3.5 years) of
long-term weight loss: end-of-intervention weight change; sustained PA and diet change; continued use of
self-monitoring; major life events, injury and joint pain; social support; the extent to which behaviour had
become routinised; satisfaction with behaviour change; self-regulation; perceived autonomy; perceived
competence; and perceived relatedness.
Non-response bias was investigated by comparing the baseline characteristics of participants who agreed
to take part in the 3.5-year measurements (total followed-up cohort) with those of participants who did
not (not followed-up cohort) using appropriate statistical tests (t-test/Mann–Whitney U-test/chi-squared
test/Fisher’s exact test).
The sensitivity of the overall results to a variety of assumptions about the primary outcome of the cohort
not followed up was assessed by imputing missing outcome data for the cohort not followed up using
the return to baseline and the last-value-carried-forward methods. The analyses described above were
repeated for the imputed data.
In addition, sensitivity analyses of the change in primary outcome from baseline to 3.5 years were carried
out using the weight measures from immediately before taking part in the FFIT programme as the baseline
for both groups (i.e. for the FFIT-FU-C group, the RCT 12-month weight measurements were used as
the ‘baseline’). Two sensitivity analyses were performed, the first using the total followed-up cohort, and
the second excluding those in the FFIT-FU-C group who had lost ≥ 5% of their baseline weight by the RCT
12-month measures.
All analyses were conducted using SAS® software (version 5.1, SAS Institute Inc., Cary, NC, USA).
(SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of
SAS Institute Inc. in the USA and other countries. ® indicates USA registration.)
Changes to protocol
There were no changes to protocol except those described in Changes to outcomes.
Public involvement
Extensive public engagement was undertaken throughout the development and evaluation of the FFIT
programme. We worked closely with the SPFL Trust while developing the FFIT programme and during the
conduct of the FFIT RCT in 2011/12. Subsequent discussions with the SPFL Trust about the value of
long-term follow-up of RCT participants and of the potential for data linkage to routinely collected NHS
records led to the development of the proposal for the FFIT follow-up study. Members of the SPFL Trust
and other lay representatives were involved in the following ways.
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Design of the Football Fans in Training follow-up study
The involvement of the SPFL Trust from the earliest stages of the development of the research questions
and detailed project description ensured that the follow-up study had real-life application and would
benefit the SPFL Trust and football clubs. A FFIT coach and a former FFIT participant also read and
commented on the penultimate draft of the detailed project description to ensure that the research was
relevant to a non-academic audience.
Management of the Football Fans in Training follow-up study
The SPFL Trust agreed to join the Study Steering Committee, and was represented at meetings by the
operations manager, Derek Allison. The FFIT coach and the former participant who commented on the project
description were also asked to join the Study Steering Committee. Their representation on this advisory group
was important in ensuring that the findings were relevant and accessible to a non-academic audience.
Developing participant information resources
The SPFL Trust commented on the protocol that was developed as part of the data linkage feasibility work
(described in Chapter 6, Feasibility of data linkage) for coaches to use to ask participants in the autumn
2015 and spring 2016 deliveries of the FFIT programme for permission to access their NHS records.
Undertaking and analysing the Football fans in Training follow-up study
The SPFL Trust attended all project team meetings (either the general manager, Nicky Reid, or the
operations manager, Derek Allison), which allowed it to contribute to key decision-making across the
project. It also worked closely with the project manager in facilitating links with, and training of,
appropriate football club representatives to allow data collection in the data linkage feasibility study
(see Chapter 6, Feasibility of data linkage).
Contributing to the reporting of the Football Fans in Training follow-up study
The SPFL Trust was given an opportunity to comment on all progress reports and this final report. The FFIT
coach and the former FFIT participant were also given the opportunity to comment on this final report.
As part of the end-of-project dissemination activities (see Dissemination of research findings), we are
working closely with the SPFL Trust FFIT Development Officer (Stevie Chalmers) in preparing a lay report
presenting the results of the follow-up study. This collaboration will ensure that the lay report is a useful
document for the SPFL Trust and football clubs to use to support their efforts to build partnerships with
potential funders and organisations (e.g. the NHS) for future deliveries of the FFIT programme. The FFIT
coach and former FFIT participant will also be asked to comment on the lay report.
Dissemination of research findings
We are working closely with the SPFL Trust in the organisation of end-of-project events to disseminate the
findings of the FFIT follow-up study to non-academic audiences. FFIT coaches and participants are being
invited to attend and play an active part in these events. This approach will ensure that these events have
the maximum impact for the SPFL Trust and its member football clubs.
GENERAL METHODS
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Chapter 3 Results: outcomes and predictors of
long-term weight loss
Introduction
This chapter presents the results of the analysis in relation to the primary outcome (change in weight at
3.5 years), secondary outcomes from the FFIT RCT, and the predictors and mediators of weight loss at
3.5 years. Specifically, we aimed to investigate the:
1. extent to which participants in the RCT intervention group and comparison group achieved long-term
weight loss, and how weight trajectories differed between the groups
2. extent to which there were long-term changes in the intervention and comparison groups in the RCT
secondary outcomes, and how these differed between the groups
3. baseline predictors and mediators (after controlling for baseline predictors) of long-term weight loss,
and how these differed between the groups.
Participant flow
As shown in Figure 3, of the 688 men who took part in the RCT 12-month measurements, 665 provided
consent to be contacted again in future. When attempts were made to contact these 665 men in 2015,
Undertook baseline 
measurements in FFIT RCT
(n = 747)
Loss to follow-up
(n = 59, 8%)
Completed 12-month
measurements in FFIT RCT
(n = 688, 92%)
Loss to follow-up
(n = 23, 3%)
Consented to future contact
(n = 665, 89%)
Completed 3.5-year 
follow-up measurements
(n = 488, 65%)
Loss to follow-up
(n = 177, 24%)
• Declined, n = 87
• Non-contactable, n = 90 
• I, n = 233 (62%)
• C, n = 255 (68%) 
• I, n = 333 (89%)
• C, n = 355 (95%) 
• I, n = 316 (84%)
• C, n = 349 (94%) 
FIGURE 3 Summary of flow of participants through the FFIT RCT and follow-up study. C, comparison group;
I, intervention group.
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87 (13%) withdrew consent [either completely (n = 43) or they did not want to take part in the current
measurements but agreed to be contacted again in future (n = 44)]. Another 90 men (13%) could not be
contacted despite multiple attempts. Hence, 488 men took part in the 3.5-year follow-up measurements
(hereafter referred to as the total followed-up cohort). Of these, 333 attended measurement sessions in
the stadia, 118 completed the full set of measurements and questionnaires in home visits and 37 provided
weight-only data (three had their weight measured by a fieldworker during a home visit and 34 provided
self-reported weight by telephone or post).
The FFIT-FU-I group comprised 62% (233/374) of men in the RCT intervention group and the FFIT-FU-C
group comprised 68% (255/373) of men in the RCT comparison group. This equates to 65% (488/747) of
men from the original RCT cohort. Although more participants in the RCT comparison group than in the
RCT intervention group were followed up at 3.5 years, among those who consented to future contact at
the 12-month measurements, follow-up was similar in both groups (intervention group, 74%; comparison
group, 73%). Therefore, the differential follow-up at 3.5 years largely reflects the lower retention in the
intervention group at the 12-month measurements (89% vs. 95% retention in the comparison group).
Baseline data
Table 2 shows the demographic characteristics of participants in the FFIT RCT (n = 747) and follow-up
study (n = 488) cohorts. Small differences were seen in the age, employment status and housing tenure
of those who took part in the 3.5-year measurements (total followed-up cohort) and those who did not
(not followed-up cohort).
Table 3 shows that the not followed-up cohort had higher baseline weight, waist circumference, BMI,
percentage body fat, and systolic and diastolic BP than the total followed-up cohort. Baseline PA, dietary,
alcohol intake and psychological variables are provided in Report Supplementary Material 6. These show
that men who took part in the 3.5-year measurements ate breakfast slightly more often than those did
not; however, there were no other differences between the cohorts.
Outcomes
Long-term weight outcomes
Table 4 shows that, at 3.5 years, the mean weight loss from baseline in the FFIT-FU-I group was 2.90 kg
(95% CI 1.78 to 4.02 kg; p < 0.0001); the equivalent figure for the FFIT-FU-C group was 2.71 kg (95% CI
1.65 to 3.77 kg; p < 0.0001). There were no between-group differences. Table 5 shows that similar
proportions of men (≈32%) in both groups weighed ≥ 5% less than their baseline weight at 3.5 years.
Table 4 also shows that, at the RCT 12-month measures, the FFIT-FU-I group had lost 5.49 kg (95% CI
4.47 to 6.51 kg) and the FFIT-FU-C group had lost 0.68 kg (95% CI 0.03 to 1.32 kg) from baseline. It is
important and reassuring to note that the 12-month weight loss figures for the men who were followed
to 3.5 years are very similar to those reported at the end of the trial, at which point the mean 12-month
weight loss was 5.56 kg (95% CI 4.70 to 6.43 kg) in the intervention group and 0.58 kg (95% CI 0.04 to
1.12 kg) in the comparison group.43 Thus, there was no selective loss to long-term follow-up owing to
12-month weight loss outcomes.
Long-term weight trajectories
Table 6 shows that men in the FFIT-FU-I group gained 2.59 kg (95% CI 1.61 to 3.58 kg; p < 0.001) between
the 12-month and the 3.5-year measures (i.e. 2.44%, 95% CI 1.61% to 3.27%, of their baseline weight).
This equates to a weight gain of 1.04 kg per year. Nevertheless, 3.5 years after baseline measurement, men
in the FFIT-FU-I group still weighed 2.90 kg less on average, demonstrating a sustained weight benefit from
taking part in the FFIT programme. Meanwhile, men in the FFIT-FU-C group (who had the opportunity to
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TABLE 2 Baseline demographic characteristics
Demographic characteristic
Cohort, n (%) Group, n (%)
FFIT RCT
(N= 747)
Not followed up
(N= 259)
Total followed up
(N= 488)
FFIT-FU-I
(N= 233)
FFIT-FU-C
(N= 255)
Age (years), mean (SD) 47.1 (8.0) 46.2 (7.8) 47.5 (8.0) 47.3 (8.2) 47.7 (7.9)
Ethnicity
White (British/Scottish/Irish/other) 735 (99.1) 256 (99.2) 479 (99.0) 228 (98.7) 251 (99.2)
Other 7 (0.9) 2 (0.8) 5 (1.0) 3 (1.3) 2 (0.8)
Missing 5 1 4 2 2
SIMD71 (quintiles)
1 (most deprived) 131 (17.8) 45 (17.7) 86 (17.8) 40 (17.3) 46 (18.3)
2 131 (17.8) 52 (20.5) 79 (16.4) 35 (15.2) 44 (17.5)
3 122 (16.6) 42 (16.5) 80 (16.6) 43 (18.6) 37 (14.7)
4 165 (22.4) 52 (20.5) 113 (23.4) 58 (25.1) 55 (21.8)
5 (least deprived) 188 (25.5) 63 (24.8) 125 (25.9) 55 (23.8) 70 (27.8)
Missing 10 5 5 2 3
Employment status
Paid work 626 (84.0) 210 (81.4) 416 (85.4) 201 (86.6) 215 (84.3)
Education or training 8 (1.1) 8 (3.1) 0 (0.0) 0 (0.0) 0 (0.0)
Unemployed 27 (3.6) 13 (5.0) 14 (2.9) 3 (1.3) 11 (4.3)
Not working (long-term
sickness/disability)
16 (2.1) 3 (1.2) 13 (2.7) 8 (3.4) 5 (2.0)
Retired 32 (4.3) 9 (3.5) 23 (4.7) 10 (4.3) 13 (5.1)
Other 36 (4.8) 15 (5.8) 21 (4.3) 10 (4.3) 11 (4.3)
Missing 2 1 1 1 0
Education level
No qualifications 71 (9.5) 32 (12.4) 39 (8.0) 17 (7.3) 22 (8.6)
Standard grades/Highers 241 (32.3) 83 (32.0) 158 (32.4) 73 (31.3) 85 (33.3)
Vocational or HNC/HND 240 (32.1) 82 (31.7) 158 (32.4) 84 (36.1) 74 (29.0)
University 156 (20.9) 53 (20.5) 103 (21.1) 48 (20.6) 55 (21.6)
Other 39 (5.2) 9 (3.5) 30 (6.1) 11 (4.7) 19 (7.5)
Housing tenure
Owner occupied 563 (75.4) 179 (69.1) 384 (78.7) 182 (78.1) 202 (79.2)
Other 184 (24.6) 80 (30.9) 104 (21.3) 51 (21.9) 53 (20.8)
Marital status
Married 518 (69.3) 181 (69.9) 337 (69.1) 149 (63.9) 188 (73.7)
Living with partner 95 (12.7) 31 (12.0) 64 (13.1) 39 (16.7) 25 (9.8)
Other 134 (17.9) 47 (18.1) 87 (17.8) 45 (19.3) 42 (16.5)
HNC, Higher National Certificate; HND, Higher National Diploma; SIMD, Scottish Index of Multiple Deprivation.
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TABLE 4 Change from baseline weight in the FFIT-FU-I and FFIT-FU-C groups at 12 months and 3.5 years
Change from
baseline weight
Group
Difference between groups
(FFIT-FU-C – FFIT-FU-I)FFIT-FU-I (N= 233) FFIT-FU-C (N= 255)
Mean (95% CI) p-value Mean (95% CI) p-value Mean (95% CI) p-value
Change to 12 months
Absolute (kg) –5.49
(–6.51 to –4.47)
< 0.0001 –0.68
(–1.32 to –0.03)
0.1244 4.81
(3.61 to 6.02)
< 0.0001
Percentage –4.96
(–5.85 to –4.07)
< 0.0001 –0.57
(–1.15 to 0.00)
0.1425 4.39
(3.33 to 5.44)
< 0.0001
Change to 3.5 years
Absolute (kg) –2.90
(–4.02 to –1.78)
< 0.0001 –2.71
(–3.77 to –1.65)
< 0.0001 0.19
(–1.35 to 1.73)
0.7421
Percentage –2.52
(3.45 to –1.60)
< 0.0001 –2.36
(–3.31 to –1.41)
< 0.0001 0.16
(–1.17 to 1.49)
0.7266
TABLE 3 Baseline objectively measured physical characteristics
Physical characteristic
Cohort, mean (SD) Group, mean (SD)
FFIT RCT
(N= 747)
Not followed up
(N= 259)
Total followed up
(N= 488)
FFIT-FU-I
(N= 233)
FFIT-FU-C
(N= 255)
Weight (kg) 109.5 (17.3) 112.6 (17.2) 107.8 (17.1) 108.3 (17.9) 107.4 (16.3)
Waist circumference (cm) 118.4 (11.7) 120.7 (11.7) 117.1 (11.6) 117.5 (12.3) 116.8 (10.8)
BMI (kg/m2) 35.4 (5.0) 36.3 (5.0) 34.9 (4.9) 35.0 (5.1) 34.8 (4.7)
Body fat (%) 31.7 (5.5) 32.5 (5.0) 31.2 (5.6) 31.3 (6.0) 31.2 (5.3)
Missing 10 3 7 4 3
BP (mmHg)
Systolic 140.3 (16.3) 142.5 (17.0) 139.1 (15.8) 137.5 (16.7) 140.7 (14.9)
Diastolic 88.8 (10.2) 90.2 (10.7) 88.1 (9.9) 87.4 (10.0) 88.8 (9.8)
Missing 2 2 0 0 0
Participants with a BMI of
28–30 kg/m2, n (%)
72 (9.6) 15 (5.8) 57 (11.7) 25 (10.7) 32 (12.5)
TABLE 5 Proportions of men in the FFIT-FU-I and FFIT-FU-C groups who achieved clinically significant weight loss at
3.5 years
Proportion of men
Group, n (%)
FFIT-FU-I (N= 233) FFIT-FU-I (N= 255)
Achieving at least 5% weight loss 75 (32.2) 81 (31.8)
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take part in the FFIT programme under ‘routine delivery’ conditions immediately after the 12-month
measures) lost 2.03 kg (95% CI 1.08 to 2.98 kg; p < 0.001) or 1.79% (95% CI 0.92% to 2.65%) of their
baseline weight during the same time period. The mean between-group difference in weight trajectories
was 4.62 kg (95% CI 3.26 to 5.99 kg; p < 0.001) or 4.23% (95% CI 3.02% to 5.43%; p < 0.001).
Figure 4 illustrates the data shown in Table 4, and clearly demonstrates that both groups weighed less at
3.5 years than at baseline.
Sensitivity analyses
Sensitivity analyses on the primary outcome (change in weight) were conducted to assess the sensitivity of
the main analyses.
l Loss to follow-up sensitivity analyses used a variety of assumptions about the long-term weight
outcomes of men who had not taken part in follow-up measures at 3.5 years.
l Baseline time points sensitivity analyses assessed the fact that both intervention and comparison groups
had the opportunity to take part in the FFIT programme, but at different times.
In the loss to follow-up sensitivity analyses, the return-to-baseline and last-value-carried-forward methods
were used to impute missing weight data at 12 months and 3.5 years for men who were not followed up.
As men who were not followed up at 3.5 years (the not followed-up cohort) were, on average, heavier
than the total followed-up cohort at baseline [112.8 kg (SD 17.2) vs. 107.8 kg (SD 17.1)] and 12 months
TABLE 6 Change in weight in the FFIT-FU-I and FFIT-FU-C groups between 12 months and 3.5 years (mixed-effects
linear regression models)
Change in weight
Group
Difference between groupsa
(FFIT-FU-C – FFIT-FU-I)FFIT-FU-I (N= 233) FFIT-FU-C (N= 255)
Mean (95% CI) p-value Mean (95% CI) p-value Mean (95% CI) p-value
Absolute (kg) 2.59
(1.61 to 3.58)
< 0.001 –2.03
(–2.98 to –1.08)
< 0.001 –4.62
(–5.99 to –3.26)
< 0.001
Percentage (of baseline) 2.44
(1.61 to 3.27)
< 0.001 –1.79
(–2.65 to –0.92)
< 0.001 –4.23
(–5.43 to –3.02)
< 0.001
a Adjusted for baseline measure, group, visit (baseline, 12 months and 3.5 years) and group × visit interaction as fixed
effects, and for participant and football club as random effects.
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FIGURE 4 Mean weight (kg, 95% CI) of participants in the FFIT-FU-I and FFIT-FU-C groups at 12 months and 3.5 years
after the FFIT RCT baseline measurements. Note that the y-axis [weight (kg)] does not start at zero.
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[109.8 kg (SD 18.3) vs. 104.8 kg (SD 17.3)], the return-to-baseline sensitivity analysis is the most
conservative and is reported here. The results of the last-value-carried-forward sensitivity analyses are
shown in tables i and ii in Report Supplementary Material 7.
Table 7 shows that, in the return-to-baseline sensitivity analysis, the mean weight loss at 3.5 years was
1.81 kg (95% CI 1.09 to 2.52 kg) in the RCT intervention group (including imputed values) and 1.85 kg
(1.12 to 2.58 kg) in the RCT comparison group (including imputed values). As in the main analyses, both
figures were still significantly different from baseline, but there was no between-group difference.
Table 8 shows that, between 12 months and 3.5 years, men in the RCT intervention group (including
imputed values) gained 3.15 kg (95% CI 2.37 to 3.92 kg; p < 0.001) and those in the RCT comparison
group (including imputed values) lost 1.30 kg (95% CI 0.59 to 2.01 kg; p < 0.001). Although, as expected,
there were slight differences in these values from the main analyses, the change in weight over time in
each group remained significant, as did the between-group difference in weight trajectories (4.45 kg,
95% CI 3.40 to 5.50 kg; p < 0.001).
Full details of the baseline time points sensitivity analyses are provided in table iii in Report Supplementary
Material 7 and confirm sustained weight loss in the FFIT-FU-I group at 3.5 years post intervention.
Randomised controlled trials secondary outcomes
Objectively measured physical outcomes
Table 9 shows that there were sustained improvements in waist circumference, BMI, percentage body
fat, and systolic and diastolic BP at 3.5 years and 2.5 years after taking part in the programme (for the
FFIT-FU-I group and FFIT-FU-C group, respectively). There were no between-group differences.
TABLE 7 Return-to-baseline sensitivity analysis: change in weight at 3.5 years in all men in the RCT intervention
and comparison groups
Change in weight
RCT group
Difference between groups
(comparison – intervention)Intervention (N= 374) Comparison (N= 373)
Mean (95% CI) p-value Mean (95% CI) p-value Mean (95% CI) p-value
Absolute (kg) –1.81
(–2.52 to –1.09)
< 0.0001 –1.85
(–2.58 to –1.12)
< 0.0001 –0.05
(–1.07 to 0.98)
0.7984
Percentage –1.57
(–2.16 to –0.98)
< 0.0001 –1.61
(–2.27 to –0.96)
< 0.0001 –0.04
(–0.92 to 0.84)
0.7898
TABLE 8 Return-to-baseline sensitivity analysis: change in weight in the RCT intervention and comparison groups
between 12 months and 3.5 years
Change in weight
RCT group
Difference between groupsa
(comparison – intervention)Intervention (N= 374) Comparison (N= 373)
Mean (95% CI) p-value Mean (95% CI) p-value Mean (95% CI) p-value
Absolute (kg) 3.15
(2.37 to 3.92)
< 0.001 –1.30
(–2.01 to –0.59)
0.0004 –4.45
(–5.50 to –3.40)
< 0.001
Percentage (of baseline) 2.84
(2.18 to 3.50)
< 0.001 –1.12
(–1.77 to –0.48)
0.0007 –3.96
(–4.88 to –3.04)
< 0.001
a Adjusted for baseline measure, group, visit (baseline, 12 months and 3.5 years) and group × visit interaction as fixed
effects, and for participant and football club as random effects.
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Self-reported physical activity
Table 10 shows that the total PA was significantly higher at 3.5 years than at baseline in both the FFIT-FU-I
group [800.0 MET-minutes per week, interquartile range (IQR) –120 to 2514 MET-minutes per week] and
the FFIT-FU-C group (919.0 MET-minutes per week, IQR –186 to 2909 MET-minutes per week), and that
there were no significant between-group differences. A similar pattern of results was observed for vigorous
and moderate PA, and for walking. Table 10 also demonstrates a sustained reduction in time spent sitting
in both groups.
Self-reported eating and alcohol intake
Table 11 shows that the consumption of fatty food and sugary food scores at 3.5 years were significantly
reduced from baseline in both groups, and that there were no between-group differences. Fruit and
vegetables consumption was significantly higher at 3.5 years in both groups, and, again, there were no
between-group differences. Similar sustained improvements were also evident for portion sizes of cheese,
meat, pasta and chips, and for alcohol consumption; all showed sustained reductions from baseline, and
no between-group differences.
TABLE 9 Change from baseline in objectively measured physical outcomes in the FFIT-FU-I and FFIT-FU-C groups at
3.5 years
Change in
physical
outcome
Group
Difference between groups
(FFIT-FU-C – FFIT-FU-I)FFIT-FU-I FFIT-FU-C
n Mean (95% CI) p-value n Mean (95% CI) p-value Mean (95% CI) p-value
Waist (cm) 214 –2.90
(–3.89 to –1.91)
< 0.0001 237 –2.64
(–3.64 to –1.65)
< 0.0001 0.25
(–1.15 to 1.66)
0.7057
BMI (kg/m2) 233 –0.96
(–1.31 to –0.60)
< 0.0001 255 –0.88
(–1.22 to –0.54)
< 0.0001 0.08
(–0.42 to 0.57)
0.7010
Body fat (%) 162 –1.94
(–2.81 to –1.06)
< 0.0001 165 –1.38
(–2.31 to –0.45)
< 0.0001 0.56
(–0.72 to 1.83)
0.3085
BP (mmHg)
Systolic 214 –3.13
(–5.15 to –1.11)
0.0080 235 –4.58
(–6.42 to –2.74)
< 0.0001 –1.45
(–4.17 to 1.27)
0.1862
Diastolic 214 –1.56
(–2.80 to –0.32)
0.0308 235 –2.95
(–4.24 to –1.67)
< 0.0001 –1.39
(–3.18 to 0.39)
0.0920
TABLE 10 Change from baseline in self-reported PA in the FFIT-FU-I and FFIT-FU-C groups at 3.5 years
Change in
self-reported PA
Group
Difference between groups
(FFIT-FU-C – FFIT-FU-I)FFIT-FU-I FFIT-FU-C
n Median (IQR) p-value n Median (IQR) p-value
Mean
(95% CI) p-value
Total PA
(MET-minutes/week)
213 800.0
(–120 to 2514)
< 0.0001 232 919.0
(–186 to 2909)
< 0.0001 148.7
(–427.5 to 724.9)
0.6055
Vigorous PA
(MET-minutes/week)
213 0
(0 to 1320)
< 0.0001 232 0
(0 to 1140)
< 0.0001 140.9
(–235.4 to 517.2)
0.6872
Moderate PA
(MET-minutes/week)
213 0
(0 to 700)
< 0.0001 232 0
(0 to 630)
< 0.0001 6.7
(–229.4 to 242.7)
0.8298
Walking
(MET-minutes/week)
213 297.0
(–66 to 1040)
< 0.0001 232 297.0
(–132 to 1287)
< 0.0001 1.1
(–237.6 to 239.8)
0.8652
Daily sitting
(minutes)
171 –30
(–180 to 120)
0.0389 189 –30
(–180 to 60)
0.0011 –12
(–61 to 36)
0.6121
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Self-reported psychological health and quality-of-life outcomes
Table 12 shows that improvements in self-esteem, positive and negative affect, and physical and mental
HRQoL were sustained to 3.5 years in both groups, and that there were no between-group differences.
Randomised controlled trial secondary outcome trajectories
Table 13 shows significant differences in the trajectories of many RCT secondary outcomes from 12 months
to 3.5 years between the FFIT-FU-I and the FFIT-FU-C groups. These are likely to reflect the fact that the
FFIT-FU-C group had the opportunity to take part in the FFIT programme during this time (from month 13).
The results for the FFIT-FU-C group, therefore, reflect both the changes men made as a result of taking part
in the FFIT programme and the maintenance, or lack of maintenance, of these changes over the 2.5 years
following the completion of the programme.
Taking each group separately, the FFIT-FU-I group showed some regain in waist circumference and BMI,
and increases in systolic and diastolic BP between 12 months and 3.5 years (although these were all
significantly improved from baseline), whereas the FFIT-FU-C group showed tendencies towards
improvement in these outcomes over this time period.
In relation to self-reported PA, although the FFIT-FU-I group showed some reduction in total and vigorous
PA between 12 months and 3.5 years, levels of moderate PA and walking appeared to be sustained.
The FFIT-FU-C group showed improvements in total and moderate PA, and in walking. Between-group
differences in moderate PA and in walking were not significant.
The FFIT-FU-I group also demonstrated sustained reductions in intake of fatty and sugary foods, portion
sizes of cheese and meat, and total alcohol consumption from 12 months to 3.5 years, but consumption
TABLE 11 Change from baseline in self-reported food and alcohol consumption in the FFIT-FU-I and FFIT-FU-C
groups at 3.5 years
Change in
self-reported
food and alcohol
consumption
Group Difference
between groups
(FFIT-FU-C – FFIT-FU-I)FFIT-FU-I FFIT-FU-C
n Mean (95% CI) p-value n Mean (95% CI) p-value Mean (95% CI) p-value
Score
Fatty food 214 –3.86
(–4.83 to –2.89)
< 0.0001 236 –3.16
(–3.99 to –2.33)
< 0.0001 0.70
(–0.57 to 1.97)
0.3289
Sugary food 214 –1.32
(–1.69 to –0.95)
< 0.0001 236 –1.07
(–1.41 to –0.73)
< 0.0001 0.25
(–0.25 to 0.75)
0.4264
Fruit and
vegetables
214 0.50
(0.23 to 0.76)
< 0.0001 236 0.40
(0.14 to 0.65)
< 0.0001 –0.10
(–0.47 to 0.27)
0.5596
Portion size
Cheese 198 –1.12
(–1.41 to –0.83)
< 0.0001 213 –1.12
(–1.41 to –0.83)
< 0.0001 0.00
(–0.41 to 0.41)
0.9393
Meat 205 –0.98
(–1.18 to –0.77)
< 0.0001 232 –0.83
(–1.03 to –0.64)
< 0.0001 0.14
(–0.14 to 0.43)
0.2017
Pasta 198 –1.21
(–1.44 to –0.98)
< 0.0001 226 –1.11
(–1.33 to –0.88)
< 0.0001 0.11
(–0.22 to 0.43)
0.6339
Chips 183 –1.08
(–1.32 to –0.84)
< 0.0001 217 –0.84
(–1.07 to –0.61)
< 0.0001 0.24
(–0.09 to 0.58)
0.0911
Total alcohol
(units/week)
207 –2.68
(–4.52 to –0.83)
0.0070 233 –4.28
(–6.06 to –2.50)
< 0.0001 –1.61
(–4.16 to 0.95)
0.2945
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TABLE 12 Change from baseline in self-reported psychological health outcomes in the FFIT-FU-I and FFIT-FU-C
groups at 3.5 years
Change in
self-reported
psychological
outcomes
Group Difference
between groups
(FFIT-FU-C – FFIT-FU-I)FFIT-FU-I FFIT-FU-C
n Mean (95% CI) p-value n Mean (95% CI) p-value Mean (95% CI) p-value
RSE score
Self-esteem 214 0.23
(0.18 to 0.29)
< 0.0001 237 0.25
(0.20 to 0.30)
< 0.0001 0.01
(–0.06 to 0.09)
0.5507
PANAS score
Positive affect 214 0.27
(0.17 to 0.38)
< 0.0001 237 0.24
(0.16 to 0.32)
< 0.0001 –0.04
(–0.17 to 0.09)
0.8715
Negative affect 214 –0.17
(–0.24 to –0.11)
< 0.0001 237 –0.11
(–0.17 to –0.05)
< 0.0001 0.06
(–0.03 to 0.15)
0.2429
SF-12 score (HRQoL)
Mental 213 1.12
(–0.19 to 2.43)
0.0145 235 2.63
(1.57 to 3.69)
< 0.0001 1.51
(–0.17 to 3.19)
0.1619
Physical 213 1.98
(0.81 to 3.16)
< 0.0001 235 1.09
(–0.08 to 2.25)a
0.0218a –0.90
(–2.55 to 0.76)
0.1008
a The CIs computed assume that the physical HRQoL variable is normally distributed and includes zero. However, the
non-parametric Wilcoxon signed-rank test p-value is < 0.05.
TABLE 13 Change in RCT secondary outcomes between 12 months and 3.5 years (mixed-effects linear
regression models)
Change in secondary
outcomes
Group
Difference between groupsa
(FFIT-FU-C – FFIT-FU-I)FFIT-FU-I FFIT-FU-C
Mean (95% CI) p-value Mean (95% CI) p-value Mean (95% CI) p-value
Change in objectively measured physical outcomes
Waist (cm) 4.41
(3.46 to 5.36)
< 0.0001 –0.83
(–1.79 to 0.12)
0.0865 –5.26
(–6.61 to –3.91)
< 0.0001
BMI (kg/m2) 0.82
(0.50 to 1.13)
< 0.0001 –0.66
(–0.96 to –0.35)
< 0.0001 –1.47
(–1.91 to –1.04)
< 0.0001
Body fat (%) 0.40
(–0.44 to 1.24)
0.3457 –1.40
(–2.30 to –0.50)
0.0025 –1.84
(–3.09 to –0.59)
0.0039
BP (mmHg)
Systolic 4.62
(2.98 to 6.27)
< 0.0001 1.38
(–0.25 to 3.01)
0.0965 –3.20
(–5.51 to –0.88)
0.0068
Diastolic 3.05
(1.85 to 4.26)
< 0.0001 0.48
(–0.65 to 1.60)
0.4058 2.55
(–4.19 to 0.90)
0.0024
Change in self-reported PA
Total PA
(MET-minutes/week)
–439
(–871 to –8)
0.0461 668
(292 to 1044)
0.0005 1096
(526 to 1666)
0.0002
Vigorous PA
(MET-minutes/week)
–542
(–824 to –261)
0.0002 219
(–58 to 496)
0.1203 760
(366 to 1155)
0.0002
continued
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TABLE 13 Change in RCT secondary outcomes between 12 months and 3.5 years (mixed-effects linear
regression models) (continued )
Change in secondary
outcomes
Group
Difference between groupsa
(FFIT-FU-C – FFIT-FU-I)FFIT-FU-I FFIT-FU-C
Mean (95% CI) p-value Mean (95% CI) p-value Mean (95% CI) p-value
Moderate PA
(MET-minutes/week)
45
(–118 to 208)
0.5864 210
(46 to 374)
0.0122 161
(–70 to 393)
0.1722
Walking
(MET-minutes/week)
55
(–115 to 226)
0.5232 232
(67 to 398)
0.0060 176
(–62 to 413)
0.1468
Daily time sitting
(minutes)
24
(–7 to 56)
0.1328 –16
(–43 to 12)
0.2571 –40
(–82 to 1)
0.0572
Change in self-reported diet and alcohol intake
Score
Fatty food 0.71
(–0.10 to 1.53)
0.0857 –1.15
(–1.90 to –0.40)
0.0026 –1.88
(–2.98 to –0.77)
0.0009
Sugary food –0.02
(–0.32 to 0.29)
0.9168 –0.54
(–0.86 to –0.22)
0.0011 –0.54
(–0.98 to 0.09)
0.0185
Fruit and vegetables –0.42
(–0.67 to –0.17)
0.0012 0.19
(–0.06 to 0.43)
0.1305 0.60
(0.25 to 0.95)
0.0007
Portion size
Cheese 0.22
(–0.04 to 0.48)
0.0903 –0.39
(–0.63 to –0.15)
0.0017 –0.61
(–0.96 to –0.26)
0.0007
Meat 0.09
(–0.11 to 0.29)
0.3736 –0.31
(–0.51 to –0.12)
0.0019 –0.40
(–0.68 to –0.12)
0.0048
Pasta 0.32
(0.12 to 0.52)
0.0020 –0.43
(–0.64 to –0.23)
< 0.0001 –0.76
(–1.05 to –0.47)
< 0.0001
Chips 0.34
(0.16 to 0.53)
0.0003 –0.26
(–0.45 to –0.06)
0.0093 –0.61
(–0.88 to –0.34)
< 0.0001
Total alcohol
(units/week)
0.69
(–0.95 to 2.33)
0.4080 –1.68
(–3.31 to –0.04)
0.0449 –2.42
(–4.74 to –0.10)
0.0411
Change in self-reported psychological health and quality-of-life outcomes
RSE score
Self-esteem –0.01
(–0.06 to 0.03)
0.5437 0.12
(0.07 to 0.16)
< 0.0001 0.13
(0.07 to 0.20)
< 0.0001
PANAS score
Positive affect –0.06
(–0.14 to 0.02)
0.1482 0.17
(0.10 to 0.25)
< 0.0001 –0.23
(–0.34 to –0.12)
< 0.0001
Negative affect 0.04
(–0.03 to 0.10)
0.2735 –0.02
(–0.07 to 0.03)
0.4274 –0.06
(–0.14 to 0.02)
0.1494
SF-12 score (HRQoL)
Mental –1.20
(–2.36 to –0.04)
0.0431 1.02
(0.06 to 1.99)
0.0381 2.22
(0.73 to 3.72)
0.0037
Physical –0.07
(–1.19 to 1.04)
0.8971 0.81
(–0.23 to 1.85)
0.1243 0.89
(–0.63 to 2.41)
0.2485
a Adjusted for baseline measure, group, visit and group × visit interaction as fixed effects, and for participant and football
club as random effects.
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of fruit and vegetables decreased. The FFIT-FU-C group showed improvements in all dietary outcomes
(apart from fruit and vegetables consumption) between 12 months and 3.5 years.
Finally, improvements in all psychological outcomes, apart from mental HRQoL, were sustained between
12 months and 3.5 years in the FFIT-FU-I group. The FFIT-FU-C group demonstrated improvements in
self-esteem, positive affect and mental HRQoL during this period.
Predictors of long-term weight loss
Baseline predictors of long-term weight loss
None of the prespecified baseline predictors (age, BMI, education level, socioeconomic status, marital
status, orientation to masculine norms or number of long-standing illnesses) was significantly associated
with weight loss at 3.5 years. For specific estimates and p-values, refer to tables 7.1–7.7 in Report
Supplementary Material 8.
Mediators of long-term weight loss
Unlike the predictors, which are measured at baseline only, mediators of long-term weight loss were
measured at multiple time points (12 weeks, 12 months and 3.5 years). Therefore, using these results to
interpret the effect of each mediator on weight change, especially when the groups took part in the FFIT
programme at different times, is not straightforward. Consequently, we performed multiple analyses at
single time points. Mediators that were measured at 12 weeks and 12 months were analysed only in the
FFIT-FU-I group, as the FFIT-FU-C group had yet to receive the intervention. The groups were combined
for mediators measured at 3.5 years. The full results of the mediator analyses are presented in Report
Supplementary Material 9. No 12-week variables (apart from objectively measured weight in the FFIT-FU-I
group) showed any associations with long-term weight outcomes.
Table 14 shows that increases in self-reported total and vigorous PA, positive affect and physical HRQoL at
12 months all predict a lower weight at 3.5 years. In addition, increased total, vigorous and moderate PA,
reduced intake of fatty and sugary foods, increased intake of fruit and vegetables, smaller portions of
cheese, meat, pasta and chips, and increased positive affect, self-esteem and physical HRQoL at 3.5 years
are associated with a lower weight at 3.5 years. Finally, increased time spent sitting at 3.5 years is
associated with a higher weight at 3.5 years.
Table 15 shows that higher scores in relation to the self-determination theory constructs of autonomous
regulation for diet and PA, perceived autonomy for diet and PA, perceived competence for diet and PA,
and relatedness with peers (intimacy) and family members (acceptance), as well as higher satisfaction with
current diet and PA, were associated with a lower weight at 3.5 years. In contrast, greater amotivation in
relation to diet and PA was associated with a higher weight at 3.5 years.
Table 16 shows that self-reported routinisation of PA (walking, gym attendance and taking other forms of
exercise), and healthy eating behaviours (eating regular meals, reducing portion sizes and reducing intake
of fatty and sugary foods, sugary drinks and calories), self-monitoring of weight, reading the labels on
food packaging, and ongoing contact with other participants and coaches from the FFIT programme were
associated with a lower weight at 3.5 years.
Table 17 shows that greater weight loss at the end of the initial 12-week active phase of the FFIT
programme (from objectively measured weight at 12-week RCT measurements in the FFIT-FU-I group, and
self-reported retrospectively at 3.5 years by the FFIT-FU-C group) was associated with a lower weight at
3.5 years. Weight gain in the 12 months before starting the FFIT programme (from the RCT 12-month
measurements in the FFIT-FU-C group only) was associated with a higher weight at 3.5 years.
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TABLE 14 Significant behavioural and psychological mediators of weight loss at 3.5 yearsa
Change in mediator
Length of time
12 monthsb 3.5 yearsc
Direction of effect p-value Direction of effect p-value
Change in self-reported PA (International Physical Activity Questionnaire)
MET total Negative 0.014 Negative < 0.001
MET vigorous Negative 0.024 Negative 0.011
MET walking NS NS Negative < 0.001
Sitting time NS NS Positive 0.043
Change in self-reported diet (DINE score)
Fatty food NS NS Positive < 0.001
Sugary food NS NS Positive 0.003
Fruit and vegetables NS NS Negative < 0.001
Change in self-reported diet (portion size)
Cheese NS NS Positive 0.038
Meat NS NS Positive 0.005
Pasta NS NS Positive < 0.001
Chips NS NS Positive 0.003
Change in self-reported psychological health outcomes
Positive affect PANAS score Negative 0.009 Negative < 0.001
Self-esteem NS NS Negative < 0.001
Physical HRQoL Negative 0.013 Negative < 0.001
NS, not significant.
a Mixed-effect linear regression models adjusted for baseline weight and the mediator as fixed effects, and football club as
a random effect.
b The FFIT-FU-I group only.
c Both groups combined.
TABLE 15 Significant mediators of long-term weight loss in relation to self-determination theory constructs and
satisfaction with health behaviours assessed at 3.5 yearsa
Mediator Direction of effect p-value
Quality of motivation (TSRQ)
Diet autonomous regulation Negative < 0.001
Diet amotivation Positive 0.029
PA autonomous regulation Negative < 0.001
PA amotivation Positive 0.047
Perceived autonomy (LCS)
Diet Negative < 0.001
PA Negative < 0.001
Perceived competence (PCS)
Diet Negative < 0.001
PA Negative < 0.001
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Table 18 demonstrates that self-reported injuries that limit walking at 12 months predicted higher weight
at 3.5 years, and that self-reported lower limb joint pain frequency, upper body and lower limb joint pain
that limit activities, injuries that limit walking and using stairs, and total types of limitations due to injury
were all positively associated with weight at 3.5 years.
TABLE 15 Significant mediators of long-term weight loss in relation to self-determination theory constructs and
satisfaction with health behaviours assessed at 3.5 yearsa (continued )
Mediator Direction of effect p-value
Relatedness (NRS)
Peers intimacy Negative 0.049
Family acceptance Negative 0.047
Satisfaction with health behaviours
Current diet Negative < 0.001
Current PA Negative < 0.001
a Mixed-effect linear regression models adjusted for baseline weight and the mediator as fixed effects, and football club as
a random effect.
TABLE 16 Significant mediators of long-term weight loss in relation to routinisation of health behaviours, use of
BCTs, contact with people from the FFIT programme, and major life events assessed at 3.5 yearsa
Mediator Direction of effect p-value
Routinisation of health behaviours
Walking Negative 0.001
Attending gym Negative 0.021
Cycling, swimming or other independent exercise Negative < 0.001
Eating regular meals Negative 0.016
Limiting portion size Negative < 0.001
Limiting fatty/sugary food Negative < 0.001
Limiting calories Negative < 0.001
Limiting sugary drinks Negative 0.002
Ongoing use of BCTs and practical strategies
Monitoring weight Negative < 0.001
Reading food labels Negative 0.006
Ongoing contact with people from the FFIT programme
Other FFIT participants Negative 0.043
FFIT coaches Negative 0.041
Number of major life events
None NS –
NS, not significant.
a Mixed-effect linear regression models adjusted for baseline weight and the mediator as fixed effects, and football club as
a random effect.
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Adverse events
Thirty new adverse events that were perceived to be related to participation in the FFIT programme were
reported by men in the FFIT-FU-I group, and 16 were reported by men in the FFIT-FU-C group. In addition,
linkage to routine NHS data sets (see Chapter 6, Long-term clinical health outcomes) revealed that one
man in the FFIT RCT comparison group had died. A complete list of new adverse events reported at the
3.5-year measurements can be found in listing 6 A and B of Report Supplementary Material 8.
Summary and initial interpretation of results
The first aim of the FFIT follow-up study (see Chapter 1, Aims and objectives) was to investigate the
long-term weight trajectories from baseline to 3.5 years (i.e. 3.5 years after the RCT intervention group
commenced participation in the FFIT programme and 2.5 years after the comparison group did so) in men
who were aged 35–65 years with a BMI of ≥ 28 kg/m2 at the start of the RCT. Here we summarise our
results in relation to the three objectives that related to this aim.
TABLE 17 Significant mediators of long-term weight loss in relation to attendance at FFIT sessions and weight
change during the RCTa
Mediator Direction of effect p-value
Objective post-intervention weight change categorya (FFIT-FU-I) Negative < 0.001
Self-reported post-intervention weight change categoryb (FFIT-FU-C) Negative < 0.001
Objective pre-intervention weight change (FFIT-FU-C) Positive < 0.001
a Mixed-effect linear regression models adjusted for baseline weight and the mediator as fixed effects, and football club as
a random effect.
b Analysed as continuous, the categories are 1 – did not lose weight, 2 – lost up to 5%, 3 – lost 5–10% and 4 – lost more
than 10%.
TABLE 18 Significant mediators of long-term weight loss in relation to self-reported injury and joint pain, assessed
at 12 months or 3.5 yearsa
Mediator
Time assessed
12 monthsb 3.5 yearsc
Direction of effect p-value Direction of effect p-value
Lower limb joint pain frequency NS NS Positive 0.021
Upper body joint pain that limits activities NS NS Positive 0.010
Lower limb joint pain that limits activities NS NS Positive 0.023
Any injuries that limit walking Positive 0.022 Positive 0.004
Any injuries that limit using stairs NS NS Positive 0.010
Total types of limitations due to injury Positive 0.036 Positive 0.009
NS, not significant.
a Mixed-effect linear regression models adjusted for baseline weight and the mediator as fixed effects, and football club as
a random effect.
b FFIT-FU-I group only.
c Both groups combined.
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Objective 1: long-term weight outcomes
Our first objective was to investigate the extent to which participants in the RCT intervention group and
comparison group achieved objectively measured long-term weight loss, and how weight trajectories and
weight differed between these groups (see Chapter 1, Aims and objectives). However, we start this section
by describing the men who took part in the follow-up study and comparing them with those who did not
take part.
Retention to the Football Fans in Training follow-up study
The use of the strategies that had been successful in achieving a retention rate of 92% at the 12-month
RCT measurements44 resulted in the retention of 65% of the original RCT cohort at the 3.5-year follow-up
study. There were some differences between men who took part in the 3.5-year measurements and those
who did not. Men who were followed up were slightly older, more likely to be in paid work and more
likely to own their home than those who were not followed up, perhaps reflecting a more stable lifestyle
among those who were followed up. Men who took part in the 3.5-year measurements were also less
overweight and had lower BP at baseline than those who did not take part in the follow-up study.
Nevertheless, there were no differences in the RCT 12-month weight outcomes between men who were
followed up and men who were not followed up, suggesting that success at maintaining weight loss to
12 months did not influence participation in the 3.5-year measures.
Long-term weight loss
The intervention group
Our results showed that men who took part in the FFIT programme during the RCT (the FFIT-FU-I group)
succeeded in sustaining a weight loss from baseline of 2.90 kg (95% CI 1.78 to 4.02 kg; p < 0.0001)
3.5 years after the start of their participation in the FFIT programme. Around 32% (75/233) had retained
a weight loss of ≥ 5% of their baseline weight at 3.5 years. This compares well with the 39% (130/355)
of men who achieved this figure at the FFIT RCT 12-month measures.44 These men had undergone the
FFIT programme under research conditions, when coaches were supported by the research team, and
researchers had observed two sessions at each football club and interviewed participants and coaches
about their experiences.44
The comparison group
At the 3.5-year follow-up, the FFIT-FU-C group showed a similar reduction in weight from baseline (as the
FFIT-FU-I group) of 2.71 kg (95% CI 1.65 to 3.77 kg; p < 0.0001). This was 2.5 years after many (but not all)
of this group started the FFIT programme. The men in the FFIT-FU-C group took part in the FFIT programme
under ‘routine delivery’ conditions (after the research team transferred management of programme delivery
to the SPFL Trust at the end of the RCT). Around 32% (81/255) of men had lost ≥ 5% of their weight at
3.5 years, compared with 11% (40/355) of men at the RCT 12-month measures. Thus, it appears that
weight loss achieved at 3.5 years was similar regardless of whether men took part in the FFIT programme
under ‘routine’ or ‘research’ conditions.
Long-term weight trajectories
Between 12 months and 3.5 years, as expected, there were marked differences in weight trajectories
between the groups. Men in the FFIT-FU-I group regained almost half of the weight they had lost (2.59 kg,
95% CI 1.61 to 3.58 kg) compared with men in the FFIT-FU-C group who lost 2.03 kg (95% CI 1.08 kg
to 2.98 kg) over this period. This difference probably reflects the fact that men in the comparison group
had the opportunity to take part in the FFIT programme at the start of this period, whereas those in the
intervention group had had this opportunity 12 months earlier. As a result, the 12-month to 3.5-year weight
trajectories of men in the FFIT-FU-C group reflect both their initial weight loss during the FFIT programme
and its subsequent maintenance or lack of maintenance, whereas the weight trajectories of the FFIT-FU-I
group simply reflect maintenance or lack of maintenance post programme.
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Objective 2: randomised controlled trial secondary outcomes
Our second objective was to investigate the extent to which there were long-term changes in the RCT
secondary outcomes (objective physical measurements, self-reported health behaviours and psychological
outcomes) and how these differed between the groups (see Chapter 1, Aims and objectives).
Long-term secondary outcomes in the intervention group
Men in the FFIT-FU-I group showed sustained improvements in physical, behavioural and psychological
outcomes at 3.5 years. Improvements in physical outcomes (in addition to weight) included sustained
reductions in BMI, waist circumference, percentage body fat, and systolic and diastolic BP. Self-reported
PA was higher at 3.5 years than at baseline and, on average, men sat less, continued to eat fewer fatty
and sugary foods, continued to eat more fruit and vegetables, had smaller portion sizes and showed a
sustained reduction in the amount of alcohol that they reported drinking. This group also showed sustained
improvements in self-esteem, positive and negative affect, and physical and mental HRQoL at 3.5 years.
Long-term secondary outcomes in the comparison group
Men in the FFIT-FU-C group showed improvements from baseline in all secondary outcomes, and to levels
similar to those seen in the FFIT-FU-I group. Thus, at 3.5 years, BMI, waist circumference, and systolic and
diastolic BP were all reduced in the FFIT-FU-C group. Men reported increased PA and decreased sitting time,
and also showed improvements in consumption of fatty and sugary foods, fruit and vegetables, alcohol
intake and portion sizes. Self-esteem, positive and negative affect, and physical and mental HRQoL were also
improved at 3.5 years.
Long-term secondary outcome trajectories
As with weight, men in the FFIT-FU-I group showed some attenuation of the impact that the FFIT
programme had across other physical, behavioural and psychological outcomes over the long term,
although all were still significantly better at 3.5 years than they had been at baseline. There was some
regain of waist circumference and BMI, and increases in systolic and diastolic BP, as well as reductions
in self-reported total and vigorous PA, fruit and vegetable consumption and mental HRQoL between
12 months and 3.5 years. Nevertheless, there was no significant reduction during this period in levels of
moderate PA and walking. In relation to diet, men were still managing to limit their intake of sugary foods
and alcohol and their portion sizes of cheese and meat. Finally, improvements in all psychological
outcomes, apart from mental HRQoL, were sustained from 12 months to 3.5 years.
Again, as with weight, the long-term secondary outcome trajectories of the FFIT-FU-C group reflect both
the initial impact of the FFIT programme and the subsequent maintenance, or lack of maintenance, of the
changes made. This group showed significant improvements from 12 months to 3.5 years in BMI but not
in waist circumference or BP (the lack of improvement in BP may reflect our protocol at the RCT baseline
measures, whereby any man with an elevated BP recording was advised to consult his GP). Men in this
group also demonstrated increases in self-reported total and moderate PA, and in walking. Dietary
improvements between 12 months and 3.5 years included reductions in the consumption of fatty and
sugary foods (but no significant changes in fruit and vegetables intake), in portion sizes of all key foods
and in alcohol intake. Finally, men also showed improvements in self-esteem, positive affect and mental
HRQoL between 12 months and 3.5 years.
Significant between-group differences in the trajectories of most of these secondary outcomes reflect the
fact that many FFIT-FU-C men took part in the FFIT programme immediately after the 12-month measures
(i.e. in autumn 2012).
Objective 3: predictors of long-term weight loss
Our third objective was to investigate the baseline predictors of successful long-term weight loss in the two
groups and how these differed as well as how mediator variables predicted long-term weight loss after
controlling for the baseline predictors. These were investigated in both groups, and how these differed
between the groups was also assessed.
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Baseline predictors of successful long-term weight loss
None of the prespecified baseline predictors showed a significant relationship with weight loss at 3.5 years
in either group.
Mediators of successful long-term weight loss
Physical activity and diet
Increased self-reported PA (walking at 3.5 years, and total and vigorous PA at 12 months and 3.5 years)
and reduced sitting time (at 3.5 years) were associated with better long-term weight outcomes (i.e. lower
weight at 3.5 years). In relation to diet, reduced consumption of fatty and sugary foods, smaller portions of
cheese, meat, pasta and chips, and increased consumption of fruit and vegetables at 3.5 years were also
associated with improved long-term weight outcomes.
Psychological status
Improvements in positive affect and physical HRQoL at 12 months and 3.5 years, and higher self-esteem at
3.5 years were associated with improved long-term weight outcomes.
Theoretical constructs
Autonomous regulation of PA and diet, an internal locus of control, perceived competence for PA and
dietary behaviours, and relatedness to other men from the FFIT programme and family members were all
associated with lower weight at 3.5 years. Amotivation in relation to PA and healthy eating was associated
with poorer long-term weight outcomes. These findings are congruent with self-determination theory20,21
in that satisfaction of innate psychological needs is associated with more positive outcomes. Current
satisfaction with the perceived results of being physically active and eating a healthier diet was also
associated with improved long-term weight outcomes.
Behaviour change techniques, routinisation of physical activity and healthy eating,
contact with Football Fans in Training participants and major life events
In relation to BCTs, only self-monitoring of weight was associated with better long-term weight outcomes.
However, continued attention to food labels, regular PA (walking, gym attendance and other exercise),
ongoing dietary restriction, regular mealtimes, and ongoing contact with other men and coaches from the
FFIT programme were also associated with lower weight at 3.5 years. No associations were found between
life events and long-term weight outcomes, in contrast to previous findings.23
Prior weight change
Weight loss at the end of the FFIT programme was associated with lower weight at 3.5 years. Weight gain
prior to taking part in the FFIT programme was associated with higher weight at 3.5 years.
Injury and joint pain
Self-reported injuries and joint pain at 3.5 years were both associated with poorer long-term weight
outcomes, in particular injuries that limited walking and climbing stairs, and joint pain that limited activities.
Injuries that limited walking at 12 months were also associated with increased weight at 3.5 years.
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Chapter 4 Men’s experiences of trying to sustain
weight loss long term
Introduction
The FFIT follow-up study provided an opportunity to investigate men’s experiences of attempts to sustain
weight loss over several years after taking part in the FFIT programme (i.e. over 3.5 years in the FFIT-FU-I
group and over 2.5 years in the FFIT-FU-C group). Specifically, we aimed to describe men’s experiences
(including their motivations, emotions and relations with others) of attempting to control their weight over
the long term, their reasons for achieving or failing to achieve long-term weight loss, and the strategies
they continued to use or stopped using.
Methods
Sampling
Men who took part in the 3.5-year follow-up measurements were asked if they would be interested in
being interviewed by telephone about their experiences of trying to manage their weight and lead a
healthier lifestyle since taking part in the FFIT programme. As Table 19 shows, 88% (430/488) of men who
took part in the measurements agreed to be interviewed. Seventy of these 430 men were purposively
selected for interview, using a prespecified sampling strategy designed to capture a wide range of
experiences of long-term weight loss, as follows.
l Group 1 ‘long-term maintainers’: FFIT-FU-I men who achieved ≥ 5% weight loss at 12 months and
at 3.5 years. This group were of interest because they succeeded in maintaining a clinically significant
level of weight loss over the long term. In our original protocol we aimed to interview 15 men in
this group.
l Group 2 ‘long-term regainers’: FFIT-FU-I men who achieved ≥ 5% weight loss at 12 months but did not
maintain this to 3.5 years. This group were of interest because, despite initial success, they had not
maintained their weight loss over the long term. We aimed to interview 15 men in this group.
l Group 3 ‘delayed responders’: FFIT-FU-I men who had not achieved ≥ 5% weight loss at 12 months but
had achieved ≥ 5% weight loss at 3.5 years. This group were of interest because they were successful
in achieving clinically significant weight loss at 3.5 years, even though they had not achieved it at
12 months. As we did not expect there to be many men in this group, we aimed to interview all of them.
l Group 4 ‘long-term achievers’: FFIT-FU-C men who achieved ≥ 5% weight loss at 3.5 years. This
group were of interest because they provided experience of succeeding in controlling their weight for
2.5 years after the FFIT study (and it included FFIT-FU-C men who had achieved ≥ 5% weight loss at
12 months and had maintained this to 3.5 years). We aimed to interview 15 men in this group.
l Group 5 ‘pre-FFIT achievers’: FFIT-FU-C men who achieved ≥ 5% weight loss before taking part in the
FFIT programme but did not maintain this to 3.5 years. This group were of interest because they had
succeeded in losing weight using their own strategies before taking part in the FFIT programme, and
we were interested to see how these experiences had had an impact on their attempts to sustain
weight over the long term. It included one man who never took part in the FFIT programme. We aimed
to interview 10 men in this group.
Attempts were also made to ensure that we sampled men from all football clubs, and included both men
who had attended stadia measurements at 3.5 years and those who had received a home visit. As there
were more men in the delayed responders group than we had expected (n = 22, of whom 18 agreed to be
interviewed), we sampled 15 men to match the numbers interviewed in groups 1, 2 and 4.
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Data collection
Six experienced qualitative researchers (Christopher Bunn, Craig Donnachie, Cindy M Gray, Graham Brennan,
Kate Hunt and Lindsay Dalgarno), all but one of whom (Graham Brennan) had been involved in collection or
analysis of earlier qualitative data on men’s experiences of the FFIT programme, conducted the telephone
interviews between 30 June and 4 December 2015. We used a semistructured topic guide (see Report
Supplementary Material 10) to address three subobjectives.
1. To identify the practices and techniques (e.g. incorporation of new PA and dietary behaviours into daily
routine, self-monitoring and structured mealtimes) that men may have continued to use in attempting
to control their weight over the long term, and those they adopted but had since stopped using.
2. To explore men’s experiences of motivation (including the extent to which regulation of PA and dietary
behaviours are internalised or are part of a transformed everyday life), the role of emotions in changes
made or not made, the extent to which men’s relations with others have supported their changed
behaviours and/or the extent to which men’s relations with others have changed as a result of their
new behaviours or practices.
3. To explore the extent to which (if at all) men viewed their identities differently in relation to performances
of masculinity and health-related practices around diet, PA and other behaviours (e.g. health-care
utilisation or sleep) following participation in the FFIT programme.
The interviews were audio-recorded, with participant consent, and transcribed verbatim. All were quality
assured and anonymised before analysis. Men were given a £20 high street store voucher (in addition
to the voucher they received for the 3.5-year measurements) to thank them for their participation in
the interview.
Data analysis
We used a structured, thematic approach to analyse the anonymised interview transcripts.72,73 A coding frame
was developed by six members of the research team (Christopher Bunn, Craig Donnachie, Cindy M Gray,
Graham Brennan, Kate Hunt and Sally Wyke) who each read a sample of transcripts from across the five
interview groups to identify themes emerging from the data. The coding group then met face to face to agree
seven ‘broad themes’: doing the FFIT programme; after the FFIT programme; weight; self-reflections; PA; diet;
and social contexts and environments. The content of each broad theme is described in Report Supplementary
Material 11. Subsequently, four researchers (Alice McLean, Christopher Bunn, Craig Donnachie and Graham
Brennan) applied these themes to the data, reading and rereading the transcripts to ensure that all accounts
and experiences (including deviant cases) were represented. NVivo 10 software (QSR International, Warrington,
UK) was used to assist in the coding and organisation of data.
TABLE 19 Numbers of men in each group, percentages who agreed to be interviewed and numbers who
were interviewed
Group Total number of men in group Agreed to interview, n (%) Interviewed, n
Group 1: long-term maintainers 53 46 (86.8) 15
Group 2: long-term regainers 39 33 (84.6) 15
Group 3: delayed responders 22 18 (81.8) 15
Group 4: long-term achievers 81 73 (90.1) 15
Group 5: pre-FFIT achievers 14 13 (92.9) 10
Men who did not fit the membership criteria of any group
FFIT-FU-I group 119 106 (89.1) n/a
FFIT-FU-C group 160 141 (88.1) n/a
Total 488 430 (88.1) 70
n/a, not applicable.
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The broad themes were then read by six researchers (Alice McLean, Christopher Bunn, Craig Donnachie,
Cindy M Gray, Graham Brennan and Sally Wyke), who noted all subthemes present, including expected
subthemes that related to the main objectives (as described in Report Supplementary Material 11) and any
unexpected topics.74 Finally, the broad themes were used to develop matrices, in which each row represented
a participant and each column represented a subtheme, to allow comparison of accounts across the different
participant groups. A descriptive summary of each broad theme, highlighting similarities and differences
between the groups, was then written and discussed by members of the qualitative subteam before being
used to write this report.
In conducting our analysis, we remained mindful of theoretical accounts of behaviour change maintenance,
including self-determination theory,20,21 and evidence from reviews suggesting that ongoing dietary changes,
PA, self-monitoring (e.g. of weight16,17), and supportive social and physical environments are important in
sustaining weight loss over the long term.23 Results presents summary analyses. Each extract used is labelled
to indicate the participant’s identifier (ID) number, the football club where he attended the FFIT programme
and his interview group membership.
Results
Practices and techniques
As described in Chapter 1, Football Fans in Training: weight loss, physical activity and healthy eating for
men, the FFIT programme is designed to provide men with a toolbox of strategies and techniques to
support them in managing their weight, being physically active and eating healthily and to take this
forward in their daily lives.46 The 3.5-year interview data suggest that many men continued to use this
toolbox to select strategies to help them sustain the changes they had made post programme.
Self-monitoring, goal-setting and review
Many men spoke about continuing to monitor their weight. For some, this involved weighing themselves
on a regular (often weekly), or semiregular, basis. There were some differences between the groups.
Although few pre-FFIT achievers specifically described weighing themselves, a number of long-term
maintainers said that self-weighing was a satisfying or enjoyable experience:
I love it. I absolutely love it. I still weigh myself every Thursday morning.
Interview 50, football club 02, long-term maintainer
A number of men, across all groups apart from the pre-FFIT achievers, spoke about monitoring their
weight in relation to weight targets, although sometimes these targets were rather loosely defined:
I don’t really make goals noo [now]. One o’ [of] my aims is tae [to] lose the stone again, an’ [and]
that’ll happen.
Interview 21, football club 12, long-term achiever
Other men were more specific, both in relation to weight loss targets and in relation to an upper threshold
of weight that they did not want to breach:
If I got to the 15-stone marker, I’ll quite likely start to panic. But it’s actually, it’s getting a . . . It’s
getting a sorta [sort of] target, a maximum target and saying ‘No further’. But quite honestly, I would
like to do it in terms o’ getting down to about 13 and a half stone.
Interview 7, football club 05, delayed responder
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By contrast, a few men (long-term regainers and delayed responders) viewed weighing themselves as a
negative experience. Some long-term regainers said that it could trigger low moods, with one describing
how the thought of finding out his weight filled him with trepidation:
An’ I don’t weigh myself or anything like that because I’m very – I feel bad that, you know, that, you
know, I’ve not kept it up an’, you know, I’ve not got down tae my ideal weight an’ all the rest of it.
[. . .] What I am now, I haven’t got the faintest idea ‘cause, as I say, I’m actually frightened tae weigh
myself. I think it would throw me intae [into] a spiral o’ depression, you know, if I actually knew what
my weight was, you know?
Interview 55, football club 02, long-term regainer
Men also described more indirect methods of monitoring their weight, in particular in relation to how
their clothes fitted and changes in the sizes of clothing they had to buy. Some men used both weighing
themselves and the fit of their clothes to monitor their weight, but others had come to rely solely on how
their clothes felt:
Interviewer: Do you monitor your weight?
Participant: No’ [Not] as such but, you know, it’s just how I feel, you know in my clothes and stuff
like that.
Interviewer: Right, yeah. So whether or not you still fit those jeans and things like that? Yep.
Participant: Yep, definitely.
Interviewer: OK. Which rung of the belt you’re . . .?
Participant: Exactly. Stuff like that. Whatever the weight checking something like that, that’s mair o’
[more of] a sensible way o’ judging it for me.
Interview 22, football club 07, long-term achiever
Many men also continued to monitor their PA, some by tracking their step counts, others by being aware
of distances walked or time spent walking. A couple of men described monitoring the intensity of their PA
through time taken to cover specific distances. Although many men had embraced using the pedometer
during and immediately after the FFIT programme, only a few had continued to use it long term. Some
had stopped using their pedometer when they lost it or when the battery ran out, and others described
how they simply found that they no longer needed it:
For the first . . . I can’t remember exact, say the first 18 months or so, we were given a pedometer and
I wore that faithfully, all the time and I did keep a close track on my steps. As time went on I realised
I didn’t need the pedometer, I knew by the amount of, length of time I was spending walking how
many steps I was taking and, and what sort of exercise it was. So I know that if I walk for a hundred
minutes, I do 10,000 steps, you know that kinda [kind of] thing? Just at the pace that I go and what
it does.
Interview 12, football club 05, long-term maintainer
Some of the men who spoke about monitoring their PA set themselves daily or weekly targets to aim for
in relation to steps or distance. However, the review of these targets was sometimes rather infrequent:
I just do keep a record of . . . well, it’s on the phone actually, but I keep a record on this app [application]
that I’ve got on the phone and just look at it every 2 or 3 weeks, see how many steps I’ve done, see if
I’ve reached my goals an’ all that sort o’ stuff.
Interview 34, football club 12, long-term regainer
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It was notable that only one man in the Pre-FFIT achievers group mentioned continuing to monitor his PA,
and then only on occasion:
Participant: Well, I’ve got an app on my phone, so I can occasionally just kinda jump onto that and
hae [have] a look and see how far I’ve walked in a day, or how many steps I’ve done, or whatever.
Interviewer: Sure. And is that something you use quite often? Or not so often?
Participant: Och [Oh], just now and again.
Interview 23, football club 13, pre-FFIT achiever
Men in all groups mentioned self-monitoring less frequently in relation to diet than to PA, perhaps
reflecting the lack of emphasis on self-monitoring of food intake in the FFIT programme (men were asked
to keep a food diary only at the start and the end of the programme). Nevertheless, some men did
describe continuing to keep food diaries, monitoring their calorie intake or weighing their food:
Participant: I used to get up in the morning and just pour a bowl of cereal and, you know, it would
just be a case of – it would be overflowing, if you like. But the information that we were given about
the portion size, it’s usually on the product, that really helped me in the fact that I then got a set of
scales and I would say a full one portion equals 30 grams, and I would get a, you know, I’d put my
plate on the scales and then pour the 30 grams in there, and that would do me, you know?
[. . .]
Interviewer: Do you still go to that extent or . . .?
Participant: I do, yes. Yes.
Interview 14, football club 06, long-term maintainer
Some men (especially delayed responders) had adopted new technologies to monitor their weight, PA
and/or diet. In addition to pedometer apps, technologies mentioned included the Fitbit (Fitbit, San
Francisco, CA, USA), Apple Watch (Apple Inc., Cupertino, CA, USA) and Garmin watches (Garmin Ltd,
Olathe, KS, USA), and fitness and running/cycling apps, such as MyFitnessPal [MyFitnessPal, Inc., San
Francisco, CA, USA]. Often technologies were used to try to achieve targets in relation to steps, diet
or weight:
I use that MyFitnessPal . . . to record what calories I’m taking on a day-to-day basis. However, I give
myself a 1400 calorie target Monday through Thursday. Weekends, I’m a bit more relaxed aboot
[about] that, but if I sustain the 1400 Monday through Thursday, in conjunction with the kind o’
exercise programme, that seems tae work for me an’ I can still lose a pound or a couple o’ pounds,
you know, every couple o’ weeks.
Interview 41, football club 04, delayed responder
One long-term achiever described how he and his wife used monitoring technologies to support each
other in achieving their step targets:
I bought one [a Fitbit] and my wife bought one, so, we have healthy competition there. And it makes
it fun with the app on the phone and whatnot, you know? And we can get a bit of fun banter going
on there, you know? But, yeah, I’m not consciously checking the step count really, you know? When it
buzzes on my wrist I know that that’s 10,000 steps for the day kind of thing, you know? And then,
yeah [yes], I kind of – you know, at the end of the week we, kind of, compare our results and look at
the trend in them and whatnot, you know?
Interview 9, football club 13, long-term achiever
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Strategies used to remain physically active
The majority of men reported continuing to walk to stay more active after the FFIT programme, often
describing how they were still managing to incorporate walking into their daily routine. Some talked about
walking for leisure, including when listening to music or football commentaries on the radio, or with their
wife, or simply because it gave them something to do:
I do much, much more walking, without a doubt. And think about exercise. I’m not saying I do
exercise – I still do, evidently – but, yeah, there’s more thought in ‘Right, what am I doing? I’m sitting
here doing nothing. Och, let’s go for a walk’.
Interview 31, football club 11, long-term achiever
Nevertheless, many spoke about purposeful walking, including walking to get the paper, walking instead
of taking the car and walking their dogs (a couple had even bought dogs to encourage them to
walk more):
. . . certainly, the exercise side o’ things, I mean, because I have a dog now, you know . . . well, I
bought a dog when I retired because I always wanted a dog but we were working full-time it wasnae
[wasn’t] very practical. But getting a dog was also part o’ the reason tae give me a good reason for
going out an’ getting out every day.
Interview 64, football club 11, long-term achiever
Fewer pre-FFIT achievers mentioned walking compared with men in other groups, and although
long-term regainers did report walking, their descriptions of what they did when walking often seemed
vaguer and appeared to demonstrate less commitment to walking regularly than the groups that had been
successful in losing weight long term (long-term maintainers, long-term achievers and delayed responders):
I try to go out walking every day with the dog for a good . . . for a decent hike, although I’ve been a
bit slack recently.
Interview 65, football club 10, long-term regainer
Many men talked about how they had taken up other activities after the FFIT programme, sometimes instead
of, but often in addition to, walking. Popular choices included cycling, running and going to the gym:
Participant: I never cycled during the programme really. I toyed with the idea of cycling tae work an’
got as far as applying for cycle tae work scheme but that was about the time o’ my redundancy, so
that fell through. But the one treat I bought myself wi’ [with] my redundancy cheque was a cycle, you
know? An’ I’ve actually got two now, so . . . an’ that’s my tool if I overeat now, I go out on the bike
for half an hour tae get my calorie count back down.
Interviewer: Sure. And is that something you do quite regularly now then?
Participant: Yeah. Minimum of twice a week I’m out on the bike. Yeah.
Interview 4, football club 02, delayed responder
One long-term maintainer, a taxi driver, described how, for him, running was a more convenient way than
walking of fitting PA around his work commitments:
Participant: So, whereas before you were going out walking, let’s be honest, walking’s quite time-
consuming, and to do it . . . You know, for me anyway, because I wasn’t doing much in the taxi, it
would maybe take an hour and a half each night to get up to that sort of level of exercise in terms of
walking and that’s –
Interviewer: OK, because you’d be getting all your steps going in one go?
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Participant: Exactly. Exactly. So now I’m maybe going running three times a week. You’ll still go for a
walk now and again, but it’s not that sort of specific measuring it, whereas I go for a run three times
a week.
Interview 13, football club 07, long-term maintainer
Another long-term maintainer described how, after a period of inactivity caused by stress at work, taking
up one form of PA (going to the gym) had acted as a catalyst for him to do other things as well:
Participant: So, basically I’ve been stuck in the office, it was all, kind of, it was quite stressful working
so long, and after the year, you know, you kind of get stuck in a sort of rut, if you like. And I just
suddenly realised that the weight was slowly going back on, but not in a great extent, you know?
I just thought ‘Right, I’m gonna [going to] have to do something else.’ And, so, we, kind of, joined a
different gym and, yeah, that’s the way it’s, kind of, coming off again.
Interviewer: So, again you’re, sort of, going to the gym rather than walking. Is that . . .?
Participant: I am walking as well now.
Interview 14, football club 06, long-term maintainer
Some men also spoke about doing exercise programmes at home to help them maintain their PA levels.
One long-term maintainer described how he turned to the exercises that he had been shown during the
FFIT programme when the weather prevented him from going outside:
I think they used sort of bean bags, you know for stretching exercises that you can do like in the
living room. You know in your own house. So sometimes, yeah, sometimes I do that. Like say if it’s
inclement weather and I think, ‘Oh God, I’m no’ going out in that’. You know, so just throw a cushion
on the floor and do some exercises inside.
Interview 29, football club 09, long-term maintainer
Another man (a delayed responder), who had struggled with his weight after the FFIT programme before
joining a slimming club to help him overcome his addiction to food, explained in the interview how he
had bought some gym equipment for home so he could exercise without feeling embarrassed in front of
other people:
I also in my spare room got some . . . got an exercise . . . piece of exercise equipment. That meant I
didn’t have the self-consciousness of going to the gym. I could exercise in private so to speak.
Interview 5, football club 01, delayed responder
Men from all groups described playing football. Sometimes (but not always) this was with other men who
had taken part in the FFIT programme (in some football clubs ‘follow-on’ groups were formed at the end
of the intervention so men could meet up to play football together). Nevertheless, some men were
reluctant to play football, especially when it became too competitive. One long-term regainer described
how, when play had become too serious, he had stopped attending the ‘follow-on’ group at his
football club:
There were people coming intae [into] the group that didnae [didn’t] know what we were all about.
They were just coming for the football. And that, we came off the cinder pitch which I loved, you
know, and I couldnae [couldn’t] care if it was snowing, it didnae make any difference. If you’re playing
on a cinder pitch nobody’s gonnae [going to] be throwing themselves intae challenges. [. . .] But when
we got to the [professional sports facilities], the people were coming in, were coming flying off their
feet and there was a lotta [lot of] people, there’s a lotta people admitted, if they sat down and
admitted it, they got injuries. Injuries that they shouldn’t have had, and it wasnae caused by them,
it was caused by others, you know? No, that’s a thing and then they started playing against other
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FFIT clubs, it got a bit too serious as well. But I suppose maybe I was looking for an excuse to end it,
and I didnae get a choice [laughs], you know.
Interview 58, football club 13, long-term regainer
There was some evidence that long-term regainers may have been doing fewer forms of PA (instead of,
or in addition to, walking) than men in the groups that had been more successful at achieving long-term
weight loss (long-term maintainers, long-term achievers and delayed responders).
Finally, a number of men described taking part in events or challenges to give themselves a goal to train
for. These included 5-km and 10-km runs (e.g. a weekly Park Run), cycling races, triathlons, charity walks
and climbing mountains. In general, long-term maintainers appeared to push themselves further in the
types of challenges they undertook than men in the other groups:
Participant: I like to have one event or two events on the calendar that I know I’ve got to step up to or
I’ll fail it, and I don’t want to fail it, so . . .
Interviewer: So having targets helps. So having events and then I suppose working out the . . . I was
going to say the steps, but yeah, the steps it takes to kind of be prepared for that?
Participant: Yeah, exactly, if you’ve got a 10-km run to do you’re gonnae make sure that you can do
10 km, do you know what I mean? You’re not gonnae turn up only being able to do 5 km, you’re
gonnae do it all sort of thing.
Interview 13, football club 07, long-term maintainer
Strategies used for healthy eating and drinking
Almost all men across all groups described how they were continuing to make healthier choices in relation
to food and drink. Strategies used included eating more fruit and vegetables; eating fewer processed
foods and takeaways; reducing fat, sugar and salt consumption; switching from sugary, fizzy drinks to diet
drinks, diluting juice or water; and taking food to work instead of buying from a canteen, vending
machine or fast food outlet:
I have considerably cut down on a lot of things I shouldn’t have been eating and have been eating
since I was a boy, notably fry-ups, very much reduced that at home. Significantly reduced takeaways.
And eating a bit more fruit and veg [vegetables]. Maybe not quite as good at that over the last little
period but yes, I have taken, I take, like, grapes and apples and oranges now that I just never
bothered with before.
Interview 47, football club 08, long-term achiever
The changes I kinda [kind of] maist [most] stopped doing was I basically stopped eating . . . at my
work, with . . . were using the facilities on site, basically because it was . . . You know, you’re having
the roll and sausage for your breakfast, and having the macaroni cheese and chips at lunchtime and
stuff. And I stopped that and . . . To this day I still go in there and have, you know, I have, like, fruit
for breakfast and take in a . . . a salad that I make up for my lunch. So I’ve kind of got into that habit.
So I’ve changed, definitely changed the, you know, at least a couple of meals when I’m in a working
routine [. . .] And I kinda kept going wi’ that from . . . from day one of the course to still doing it now,
you know, almost 4 years later.
Interview 54, football club 11, long-term regainer
The majority of the men (including most of the pre-FFIT achievers) still spoke about the importance of
being aware of portion sizes. This mirrors the impact that the discussion of the Eatwell Plate and portion
sizes in week 2 of the FFIT programme had on many men in the RCT 12-week and 12-month focus
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groups, who described it as powerful.44 In the 3.5-year interviews, some men described strategies that they
still used, such as weighing scales or smaller plates, to help them control portion size:
One of the changes, believe it or not, that I made was, I had bought these plates from Ikea, and
they were actually huge plates, to the extent I had to actually cut a little bit out of the back of my
cupboards so they’d fit in. When I met my partner, we had both talked about the portion size thing,
and she’s obviously quite conscious of her weight and stuff, and we ended up giving the plates away,
going to Ikea, and buying a smaller set [. . .] that was a big change, you know, it definitely made a
difference because you have a smaller plate, you don’t put as much food on it, you know?
Interview 2, football club 12, pre-FFIT achiever
Across all groups, men talked about changing their pattern or intake of (unhealthy) snacks, reflecting
another key message from the Eatwell Plate discussion in week 2 of the FFIT programme. Strategies used
included eating fewer, or healthier, snacks between meals, and eating unhealthy snacks only from time to
time and in smaller quantities. Some of the men, including long-term regainers and pre-FFIT achievers,
described not allowing themselves to eat snacks after a certain time in the evening:
I don’t stop myself from eating what I want to eat but I do it more in a regulated way. If I was sitting
and I say, ‘Right, I’m gonna have a packet o’ crisps,’ I have a packet of crisps, where instead of
opening four packets an’ putting them in a bowl (because it doesn’t look like four packets when
it’s in a bowl, it’s easier tae eat then) and then eat that whole bowl, I’ll get one packet o’ crisps and
have that packet o’ crisps.
Interview 46, football club 12, delayed responder
There’s very few times now that my wife and I will eat after 9 o’clock tae half past 9 p.m. So, you
know, I found that out in the programme and that’s been pretty easy, to be honest, because the odd
time we would’ve been eating later, but not now. An’ even when we go away on holiday it’s sort of
unwritten law that we just don’t eat or drink anything after half past nine.
Interview 34, football club 12, long-term regainer
Reflecting the food labelling activity in week 8 of the FFIT programme, a few men in each group spoke
about continuing to read food labels, especially to monitor fat and sugar content:
I think obviously the eating part of it made us more aware of the fat content in food and stuff, so
obviously that’s always a thing when I’m buying stuff now. You tend to look twice, whereas before
you’d just be ‘Och!’, pick up any old sandwich and things, and maybe get a wee [little] bit too
obsessive about it at times. But you’re obviously looking at the labels now and trying maybe get
one that’s a wee bit less fattening, or [less] saturated fat or whatever.
Interview 53, football club 13, long-term regainer
Men also spoke about continuing to limit their alcohol intake, reflecting what they had discussed in week
5 of the FFIT programme. Some simply described cutting back on the amount of alcohol they consumed;
others said that they had virtually eliminated alcoholic drinks. A couple of long-term achievers said that
they had reduced the amount of alcohol they drank by going out less. However, the most commonly
reported strategy was to limit drinking alcohol at home:
I used to have a drink every Saturday in life whether I was in the house or whether I was out. Now I
don’t even drink in the house at all now so . . . I have to be going out now if I’m having a drink,
but, as I say, I just don’t, I don’t touch alcohol at all now really . . . or I very seldom do. So that’s
been a change for the good as well.
Interview 54, football club 11, long-term regainer
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The 12-month focus groups had suggested that a flexible approach to healthy eating (e.g. men allowing
themselves to eat unhealthy foods on occasion) was associated with successful weight loss.44 In the 3.5-year
interviews, men in all groups described continuing to adopt a flexible approach, in particular having a more
relaxed approach to healthy eating at the weekend or when on holiday. Nevertheless, there was a notable
difference in the way that this flexible approach was described between men who were successful in
maintaining their weight loss (long-term maintainers, long-term achievers and some delayed responders)
and those who were not (e.g. the long-term regainers). Those who were successful tended to use positive
terminology (e.g. enjoying themselves while on holidays and at weekends) and often appeared to have clear
strategies for ‘damage limitation’, as illustrated by this man’s account of his approach to holidays:
. . . even when I’m on holiday, I’m watching what I’m eating, you know? We went on our first ever
all-inclusive holiday back in March, just for 7 days (and the things that are there to tempt you, you
know, like the food and the alcohol and stuff like that). But we, we went walking every day and [. . .]
went to the gym a couple of times when I was there. Yeah, and I did have a couple o’ things, you know,
that maybe I shouldnae [shouldn’t] have eaten, but when I came back and went on the scales, I’d only
put on a pound, so you know, whereas if I hadn’t, you know, been aware that I need to go walking, I
need to go to the gym, I need to get a bit of exercise in here, and for lunch, let’s just have a little bit of
seafood and salad and some fruit, you know? So . . . and that’s the way you think, you know?
Interview 49, football club 10, long-term achiever
By contrast, men who were less successful in maintaining weight loss spoke more negatively and often
demonstrated a less tempered attitude to maintaining a healthy lifestyle while on holiday:
I’m just back from a sort of city break abroad an’, well, most o’ the diet went out the window then . . .
Interview 34, football club 12, long-term regainer
Barriers to and facilitators of sustained weight loss, physical activity and healthy eating
In the 12-month focus groups, common barriers to maintaining weight loss included injury and health
problems, changes at work, holidays, festivities, poor weather, life events, and the costs associated with
leading a healthy lifestyle.44 The 3.5-year interviews revealed that many of these barriers continued to be
issues over the longer term.
Injury and health problems
Men across all groups spoke about how injuries and ill health had been barriers to sustaining weight loss and
being physically active. Problems described included long-standing health conditions, such as arthritis, depression
and painful joints, as well as injuries of more limited duration, such as pulled muscles or broken bones:
Participant: I went back tae the gym and up until recently I was using that on a regular basis, an’
when I say recently I mean roughly up until last February, I would say, February this year. An’ the
reason I stopped going is because I injured my shoulder, an’ I’m still waiting to get that fixed, if you
like. I’ve been for X amount of analysis on it and . . . but still no further forward, an’ I go to the
hospital I think next January to get . . . to see a specialist about it.
Interviewer: OK. So you’ve been injured and it has affected your physical activity quite significantly?
Participant: Absolutely. And not just the gym, many other things as well, gardening an’, well, social
act-, my golf an’ stuff like that. All of that has been on hold since the injury.
Interview 34, football club 12, long-term regainer
I know a couple of them [FFIT participants] are still playing badminton together, and others are going
to a sports club in town here for squash and things but as I say, my age and my tendonitis and things,
my arthritis prevents me participating in that.
Interview 47, football club 08, long-term achiever
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This man’s sentiments about age being a barrier to PA were echoed by some others in relation to
sustaining weight loss, as illustrated by one delayed responder who complained that he was finding it
harder to control his weight as he was getting older:
I am conscious I’m overweight and not as fit as I should be, so it’s just a gradual process of trying to
get my weight down and get fitter than I was really. I know that at my age it’s not gonna happen
overnight. It’s just a gradual process. At least if you don’t improve too much you won’t get worse.
Interview 44, football club 06, delayed responder
Physical activity and weight loss
A number of men in all groups described what they perceived to be a close relationship between PA and
weight management. This was articulated in a number of ways. For example, some men spoke about how
doing PA had contributed to their weight loss:
I’ve lost a significant amount of weight and I’m still losing weight because I’ve been more active. [. . .]
The exercise (I knew that, as part of the course, itself, you know, burning the calories and watching
what you’re eating, kind of thing, as well) was a common-sense type of part of the course, and stuff
that I already knew, but you know, it puts it into effect when you’re actually, you know, you feel
yourself losing weight and it’s because you’re exercising more.
Interview 6, football club 04, delayed responder
Men also spoke about the reverse situation, highlighting that not being physically active can lead to
weight gain:
I did put weight back on again obviously [when he was depressed] because I wasn’t going to the gym
and, if I was going to the gym, what I was eating – like I say, I’m not really too bad an eater, I don’t
think now. If I was going to the gym I probably wouldn’t have put the weight on, you know, but, you
know, keeping my appetite or, kind of, bad habit things where they were, and not going to the gym,
you know, I wasn’t burning off that additional calories, so, you know, I did put a wee bit of weight on.
Interview 9, football club 13, long-term achiever
Some men suggested ways in which weight loss can lead to increased PA:
. . . certainly I was encouraged by that, you know, that as you lose – it’s amazing when you lose even
a few pounds, you feel different when you’re walking, you know?
Interview 48, football club 01, long-term achiever
Finally, some men described how being more physically active had motivated them to eat more healthily:
I know for some people it’s losing the weight, giving them encouragement to really work hard in the
gym. For me it was the opposite. I know I work hard in the gym and that encourages me to eat more
sensibly and no’ undo the work that I was doing in the gym.
Interview 22, football club 07, long-term achiever
Work Men spoke about work as both a barrier to and a facilitator of being more physically active and
eating a healthy diet. Some described how long, unsocial, unpredictable hours and shift patterns made it
difficult to find time to do PA and to eat regular, well-balanced meals:
For me personally I’m a taxi driver, as I say, so in terms of my eating, my main challenge is, I’m up
at 4 o’clock in the morning, about 4 o’clock in the morning, so my main challenge is watch what I’m
eating and don’t take the easy option of the high-energy drinks and the chocolate bar to wake you up
in the morning, you know, to get you that sort of energy boost. That’s my, now I’m good at that,
and I’m strict at that. [. . .] And it’s difficult sometimes, like when you’ve got a job to the airport and
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it’s 4 o’clock in the morning. You’re yawning and you’re thinking, and I don’t drink coffee, so you
know what I mean? I need a pick . . . And I’m going, ‘I’ve got to take this guy to the airport and I’m
shattered. Oh, I’ll get a can of Red Bull’ you know what I mean? That’ll sort me oot [out]. And
obviously you know that’s very bad, but it still happens.
Interview 13, football club 07, long-term maintainer
Some men also described their work as having a detrimental impact on their attempts to eat healthily.
For example, a couple of long-term maintainers complained about the limited availability of healthy food
options in the canteen, and the ‘cake culture’ in the office:
. . . the amount of cakes and biscuits in our office at the moment is just absolutely ridiculous. And I’m
as bad as anybody else for buying them and eating them. So in some ways it’s better, but it’s . . .
I’ve still got far too sweet a tooth, I’m afraid.
Interview 24, football club 08, long-term maintainer
The types of jobs men did and their workplace environment influenced their ability to fit PA into their daily
routine. Some men reported having sedentary office jobs, whereas others had more active jobs or were
able to walk to work and to find other ways of being physically active during their normal working day:
[W]ithin my work, you know, we’ve got a, I’ve got a building that’s got four floors, so what I do try
and do is, I try and, you know, like use the actual stairs rather than the lift. You know, like wee things
like, you know, at the car park, I’m in the car park, I try and not park that close and just to try and
w–, you know, walk a little bit more.
Interview 19, football club 10, long-term regainer
Other men described how they were able to use flexitime to ensure that they could do the forms of PA
that they enjoyed outside work:
‘Cause you know if you say, ‘Right, well I’m going to play badminton on a Tuesday and a Thursday,
I’ll go to work early so that, you know, I’ll make up that hour’, and sort o’ stuff like that, so that helps.
So I’m kind o’ fortunate that we’re on flexitime so . . . I would never have done that before, you
know? I would just normally just go to work at the normal time, finish at the normal time but, you
know, you’re making an effort to get up earlier so you’re into work earlier so you can have, like, an
hour and a half for your lunch instead of 45 minutes. So you plan your, the whole thing makes you
change so many different things about your life, you know, because you have to change to make
things happen. So it’s all become part of a process that I’m now used to, I’m comfortable with it and,
to be honest, I enjoy it, so it’s good.
Interview 49, football club 10, long-term achiever
Some men also described how changes in their employment had had an impact (either negatively or
positively) on the amount of PA they were able to do. A number of men (disproportionately in the long-term
regainers group) described how changing to more sedentary jobs, or jobs that required them to work longer
hours, had reduced their PA. One long-term regainer said that uncertainty in his working life and a new role
as a mortgage advisor had constrained the PA he was able to do:
I’ve just got this job recently, it’s a sort o’ self-employed job an’, you know, for instance, seeing
people in the evenings an’ maybe getting home late at night. [. . .] So, you know, like, probably at the
moment probably averaging about, you know, a couple o’ nights a week where I’m out, you know,
seeing people, an’ I might not get back ‘til quite late, maybe 8, 9, 10 o’clock at night, that kind o’
thing. Again, so that kind o’ throws things out, you know? But I’m conscious that I do try tae go tae
the gym quite regularly, an’ I’ve always tried to do that. But obviously those kind o’ demands, that’s
kind o’ fallen by the wayside a bit.
Interview 55, football club 02, long-term regainer
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In contrast, one delayed responder had made a conscious decision to seek a more active job after he was
made redundant from his previous office job:
Participant: When I started the FFIT programme I was based in an office but I was . . . because it was
[workplace name], they do redundancies every 2 years and they finally caught up wi’ me, but I made a
conscious decision. [. . .] ‘Right, I’ve got redundancy, I’ll look for a more active job’, which I’ve got
now. So that helps me keep the weight off as well. Yeah.
Interviewer: And in terms of your job now and in terms of I guess being more active, what kind of
things does that involve, or how does it enable you to be more active?
Participant: Well, I’m a warehouse manager so I’m on my feet all the time now. I sit down for maybe
half an hour at most in the day, and I work from 7 ‘til 5, whereas before I wasnae. An’ I’m on my feet
for pretty much most o’ that, save for my lunch hour. Whereas before, 9 tae 5, I’d be sitting on my
bum all day.
Interview 4, football club 02, delayed responder
Family commitments A minority of men across all groups spoke about the negative impact that family
commitments had on their ability to be physically active. Most of these men described how caring for their
children reduced their time (and energy) to exercise:
As I say, I’m doing a compressed shift, so, I’m doing a 10-hour day. I’m in at 8 o’clock, and I’m home at,
you know, half 6, so, by the time you get home and you’ve got the wee man [son] to deal with, get him
his dinner, and get him to bed and stuff, it’s just a case of like ‘Oof, sit down,’ you know? Trying to
motivate myself at that point to actually go out and do some more exercise is pretty difficult, to be honest.
Interview 2, football club 12, pre-FFIT achiever
Some of the men who had been successful in losing weight at 3.5 years described how they had overcome
such challenges:
Participant: Some of the other guys meet up for a, kind of, a game of football thing, you know? But,
yeah, again, the hectic lifestyle with the two children, you know, you’re either taking them on their
football run yourself, or the dancing run, you know, so. But in between that I go to the gym, so, yeah.
Interviewer: Yeah. And is that in the evening that you carve out the time to do that, to go the gym?
Or do you manage to fit that in during the day?
Participant: No. I do it on the way home from work. So I pass the door of the gym on the way home
from work, so, no excuses, you know?
Interview 9, football club 13, long-term achiever
Life events Very few men in the 3.5-year interviews reported major life events that had had an impact on
their attempts to sustain weight loss long term.
Seasonality and celebrations Men in all groups described how the seasons had an impact on their PA
and eating habits. Some cited winter conditions (e.g. darkness and slippery surfaces underfoot) and bad
weather as making it more difficult, both physically and psychologically, for them to do PA:
I’m trying to lose a bit o’ weight again, so I joined the gym, as I said, just because it was a kinda easy
thing to do and, och, during the winter, it’s kinda, during the winter it’s maybe harder to do ‘cause,
you know, the temptation is to come in from work and it’s dark and, you know, you just settle down
in front o’ the telly – so even going out to do anything involves a bit of an effort.
Interview 52, football club 04, long-term maintainer
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In contrast, one long-term achiever said that he had found it easier to walk in winter, as there were too
many other distractions in summer:
You know the funny thing about it is, the winter doesn’t bother me for going out walking. As long
as it’s dry, that’s the main thing for me. If it’s cold, it doesnae [doesn’t] matter, you know? I’ll go out –
I actually prefer walking in the dark rather than like summer nights. It sounds a bit strange, but you
know, summer nights, you know, you’re more than likely maybe go and do some gardening, or
something like that – go for a drive in the country, you know?
Interview 48, football club 01, long-term achiever
Festivities and celebrations were mentioned by a few men as being a challenge for healthy eating.
Christmas, in particular, was associated with unhealthy foods. One pre-FFIT achiever described it as the
time ‘when all the Celebrations [chocolates] boxes and [. . .] big tins of sweeties appear everywhere’
(interview 23, football club 13, pre-FFIT achiever). Times like these, when life deviates from the ‘normal
routine’, were described as having the potential to lead to the re-emergence of unhealthy eating practices.
One long-term maintainer felt that, although a bit of overindulgence on special occasions was inevitable,
it was important have plans to get back on track as soon as possible:
There are times of the year, likes of Christmas, that you are gonnae come off the beaten track a wee
bit and, kind of, overindulge, whether it be on chocolate or crisps or goodies, or people coming into
your work at Christmas and baking cakes and leaving them out for the staff. That is going to happen
for you, but as long as you can understand, ‘Yeah, I can do that now, but let’s get back to where I
was before that!’ as well, and not just carry on the habit of having a packet of crisps at the same time
every day and then two packets of crisps, and it builds up. Just knowing your limits and knowing that
sometimes that, ‘Why should I need to starve myself? I’ve got a night out tonight, let’s go out and
enjoy my night out’, you know what I mean? It’s not going to kill me in the overall grand scheme of
things. Just don’t do it all the time.
Interview 68, football club 03, long-term maintainer
Outdoor physical environment Finally, men described ways in which the outdoor physical environment
could influence their PA. Most commonly, men from all groups, apart from the pre-FFIT achievers, spoke
about ways in which the local physical environment facilitated PA. Some talked about how living near
scenic areas encouraged them to be active:
I’ve never been into running, and what happened is on the walking part of it, I mean I live in a nice
area, I’ve got miles and miles of woods at the back [of the house] now, I’m very fortunate. And I
would walk and then I would walk a bit faster, and then I would do little bits where I’d do a little bit
of trotting. And just led on from there and in the end I was sort of running, you know, 5, 6 miles
every time, well every other night, something like that.
Interview 25, football club 13, long-term maintainer
However, a minority of men spoke about the outdoor physical environment as a barrier to PA. A couple
(a delayed responder and a long-term regainer) said that they walked to work, but not back home,
because the return journey was uphill. Another long-term regainer said that he had stopped cycling since
having an accident and becoming more concerned about his safety:
Participant: I’ve stopped using that bike a wee bit, but that’s more through dangers on the roads than
. . . end up killing myself than anything else.
Interviewer: Yeah. did you have a coupla [couple of] brushes with . . .?
Participant: Aye, there was a, one occasion wi’ a bus. [laughs] So . . .
Interview 16, football club 07, long-term regainer
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Routinisation of physical activity and healthy eating
Throughout the FFIT programme, men were encouraged to make changes that suited their own eating
and exercise preferences, and to try to incorporate them into everyday life. Men from all groups, apart
from the pre-FFIT achievers, described how PA had become part of their daily routine. A number of
long-term regainers, despite being less successful in long-term weight loss, still valued the fact that the
FFIT programme had introduced regular PA into their lives:
So I’m sitting at a desk all day, you know? Eight, nine, ten hours. So that was the kind o’ scenario
before I went on the course. After that, I’ve obviously I’m still doing the same kind o’ work, still
working from home, but every lunch-time I now do a mile-round walk to go an’ buy my paper,
as advertised on the television programme. Still doing that every day, primarily because it gets me out
the house, get some fresh air, and forces me to take a longer break at lunch-time.
Interview 37, football club 02, long-term regainer
Men also spoke about how they continued to embrace the importance of eating regular meals (including
breakfast), which was discussed in week 8 of the FFIT programme. Some described the importance of
planning and organisation to help them achieve this:
It might sound a bit boring, but I now plan what I eat, what I will eat for the next day. You know,
for example, I know exactly what I will eat tomorrow. I try and plan a menu. I find this helps me. I
don’t know if it helps everybody, but I think it helps me. I try tae plan my eating for the week, so I’ll
know what I’m gonna have Monday, Tuesday, Wednesday, Thursday, Friday. I have a bit of a blow out
on a Saturday and a Sunday, but not to a great extent. But I do try tae, Monday tae Friday, I do try to
plan what I’m gonna be eating, rather than just, you know, making decisions on the day. I feel for me
personally it helps to plan the, to plan my programme for myself.
Interview 39, football club 13, delayed responder
Men across all groups spoke about the danger (and often the experience) of slipping back into old habits.
Nevertheless, those who had been successful in long-term weight loss (long-term maintainers, long-term
achievers and delayed responders) often appeared to recognise when old habits were re-emerging, and
described the strategies they used to prevent these becoming established in their daily lives. For example,
one long-term achiever described drawing on the knowledge and skills that he had learned during the FFIT
programme to prevent him adopting old (unhealthy) eating habits when injury stopped him from following
his normal PA routine:
I’ve slipped back into a couple of wee bad eating habits since I’ve been injured [. . .] but I know, I’ve
identified them, you know, I know that ‘Right, that needs to get knocked on the head’. So, just a
couple of bad habits [. . .] I’ve got a bad habit of eating a sandwich maybe about half 8, 9 o’clock [. . .]
I used to have an 8 o’clock cut-off time for eating.
Interview 59, football club 04, long-term achiever
Men who were less successful at sustaining weight loss (long-term regainers and pre-FFIT achievers)
seemed to take a more laissez-faire approach to the re-emergence of old habits:
I didn’t have any cheese whatsoever through the whole period [FFIT programme], you know? I mean,
I’m not saying cheese is a big thing for me, it’s more chocolate and sweet things actually. So I hadn’t
had them and I was sort of the belief that I’m OK as long as I don’t try . . . you know, it’s a bit like an
addict with a drink or something like that, an alcoholic. Once I’ve tried some, that’s that, you know it’s
. . . I can’t sort of rationalise that and say ‘Well, OK, that’s fine’. I say that, ‘Well, that’s it’. You know,
I’ve . . . an’ then I’m a slippery slope again you see . . .
Interview 60, football club 11, long-term regainer
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This section shows that men in all groups had retained some of the key messages around PA and healthy
eating that they had learned during the FFIT programme over the long term. However, men in the more
successful groups (in particular the long-term maintainers and long-term achievers) spoke in ways that
suggested that they were more committed and disciplined about continuing to put these messages into
practice than groups with less success in achieving long-term weight loss. For example, men in the pre-FFIT
achievers group spoke less often about enacting the key healthy lifestyle advice from the FFIT programme,
and men in the long-term regainers group were sometimes vague in their descriptions of how they put the
tools and strategies from the FFIT programme into practice. Indeed, men in all groups spoke about facing
continued challenges in maintaining their weight loss long term. The next section describes, in more detail,
the reasons men gave for feeling motivated to continue to implement the changes they had made during
the FFIT programme over the long term.
Participant experiences of motivation
Men described a wide range of factors that motivated them to try to maintain their weight loss, PA and
dietary improvements over the long term, as well as what disrupted or undermined their motivation. Our
analysis of men’s motivations was guided by self-determination theory,20,21 which suggests that autonomy
(associated with the internalisation of regulation), competence and relatedness to other people are
associated with long-term weight control. The following sections examine the men’s accounts in relation
to the internalisation of behavioural control, from externalised regulation (i.e. doing things because of an
external demand or reward), through introjected regulation (i.e. doing things because you feel you
‘should’) to identified regulation (i.e. doing things because they are personally important).
Externalised regulation (doing things because of an external demand or reward)
Men in all groups mentioned the role of external factors in influencing their efforts to lead a healthy
lifestyle. Some told how family members reminded them of what they should and should not do,
particularly in relation to healthy eating. One pre-FFIT achiever said that his partner had played a pivotal
role in encouraging him to eat more healthily:
. . . being with my partner definitely helped me keep those changes up ’cause she’s there to keep me
in check, you know? Whereas before I’d be, as I say, because you’re single and, when you work a
long day, you come home, you just sometimes can’t be bothered cooking for yourself, and it’s
certainly a lot easier when you’ve got somebody tae motivate you.
Interview 2, football club 12, pre-FFIT achiever
Other men described how discussions with health professionals about managing long-term health conditions,
such as type 2 diabetes, hypertension and rheumatoid arthritis, had motivated them to try to keep their
weight down:
I was certainly told by the doctor I really needed to lose about 5 stone. And, well, probably since I
done the Football Fans in Training, it’s came down just over 2 stone, so . . . But they says ‘Don’t worry
about how long it takes, just get there’, basically.
Interview 32, football club 08, delayed responder (diagnosed with type 2
diabetes since taking part in the FFIT programme)
Some men also described how compliments from other people acted as a reward that served to
motivate them:
Oh, absolutely makes you feel a whole lot better about yourself and, like I say, if you’re getting
compliments from people and stuff, you know, that’s gonnae help your self-esteem and make you
feel better. There’s no doubt about that. Absolutely, you know, and it also keeps you motivated, you
know, and . . . everybody’s the same, you know? If people say nice things about you, you’re gonna –
it’s nice to have that, you know? But I think the challenge is to, rather than let that go over your head,
is to keep it inside, and that keeps you motivated as well, you know? So it’s about learning to accept
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compliments. Before, you maybe werenae very good at that because it was about the way you looked
and you knew that you were overweight and, you know, so it’s about keeping those inside you and
using that as a continual motivation.
Interview 49, football club 10, long-term achiever
Introjected regulation (doing things because you feel you ‘should’)
Men from all groups described how they tried to manage their weight and lead a healthy lifestyle because
they knew that they ‘should’ (e.g. they knew that it was good for their health), or to avoid negative
emotions (e.g. embarrassment, guilt) or attain positive emotions (e.g. pride). Many said that they were
aware of the health benefits of sustaining weight loss and leading a healthy lifestyle. Some reported that
experiencing tangible benefits to their health and well-being, such as being able to reduce their
medication, and improvements in back pain, quality of sleep and stamina, had spurred them on:
I suffer from high blood pressure, I had this at the start, and after the first 12 weeks of working there
[on the FFIT programme], my – I went from hypertension just to high blood pressure. Now that’s
fantastic as well, so my medication for that got reduced, and I really do believe that that’s been a
direct impact or a combination of the exercise that we were doing there, and the eating habits that
I had as well.
Interview 68, football club 03, long-term maintainer
Men described how the experience of negative emotions in relation to being overweight motivated them
to keep the changes going. Some men recalled occasions, before commencing the FFIT programme, when
they had felt embarrassed about their bodies, and they used these experiences to measure their progress:
Participant: [I]t’s lots of little things that make, you know, that you plan ahead, because you know
you’re going to be embarrassed if such and such happens because you’re, you know, if, I always take
my grandson to the [football] game or because if some other adult sat next to me [before he took part
in the FFIT programme] we’d be struggling for space, ‘cause you know, my bum’s too big for the seat
sort of thing, you know? And it’s these little things that . . . that make you want to . . . You know,
lose weight.
Interviewer: Yeah, and do you find that that has changed for you?
Participant: Yes, aye, I can now, I can now sit on a seat myself [laugh].
Interview 59, football club 04, long-term achiever
Men also reported feeling disappointed and guilty when the new healthier PA and dietary routines that
they had established were thwarted. For example, this long-term maintainer spoke about his negative
emotional reaction to disruption to his normal PA routine:
I’ve kept it off, yeah, so, it’s a battle all the time just to keep it off, eh? It’s just – but that’s it, you just
keep going. In fact, I feel – if I miss [an exercise] class now, I feel guilty.
Interview 51, football club 11, long-term maintainer
Other men were clear that negative emotions were unhelpful, and described how they sought to avoid
them. One delayed responder told how the principles of the energy balance (discussed in week 11 of the
FFIT programme) helped him keep a positive perspective on leading a healthy lifestyle:
I don’t treat the training as a chore and I don’t treat the eating as a sin. ‘Oh if I eat this, oh I’ve gottae
[got to] do an extra mile, if I eat that.’ And I don’t hold back, if I want a packet o’ crisps, I’ll eat a
packet o’ crisps, but I know that’s it. I don’t treat it where I feel to be guilty in doing any of it, which is
good because I don’t feel guilty, I get on wi’ what I’m doing. I’ve been on these diets before, like
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Slimming World where you’ve gottae count this, and it’s a red day and a green day, and you cannae
[can’t] eat this this day and you cannae eat that that day, and you can’t do this and you can’t do that,
and you sit and you say tae yourself, ‘Oh I could really go this, I could really go that’. Where I just do it
and work it off.
Interview 46, football club 12, delayed responder
In relation to positive emotions, pride in the changes they had succeeded in making was reported by men
from all groups. One long-term maintainer described how losing weight helped him to feel good about
the way he looked:
Well, I never used to bother aboot myself. I wouldnae [wouldn’t] get done up, if you know what I
mean, to go oot. I wouldnae bother aboot shaving or anything, ken [you know]? Because you didnae
think much o’ yourself before you started this course. And it makes you think a bit more about
yourself when you’re . . . after you’ve done the course. And, sort of, didnae like going oot withoot
[without] shaving or that, but as I say, I dinnae like looking as if I’m fat. That’s half the battle,
if I dinnae look fat, I’ll feel better.
Interview 61, football club 08, long-term maintainer
Men across all groups described experiencing ups and downs in relation to sustaining their weight loss
long term. For example, one delayed responder said ‘since the programme there’s been peaks an’ troughs’
(interview 41, football club 04, delayed responder). Weight regain was often accompanied by a range of
negative emotions, including embarrassment, disappointment and guilt:
When I started to put weight back on, I felt guilty. I felt guilty that people had put me forward for
this, or accepted me for it, and almost to a degree I’d let them down, I’d let myself down. And then
you feel good when the weight starts to come back off. So . . .
Interview 17, football club 12, long-term regainer
Identified regulation (doing things because they are personally important)
Men from all groups spoke about how improvements in weight and lifestyle had enabled them to do
things they valued and enjoyed, and that were personally important to them. These included playing or
coaching football, doing more with their children, being able to do activities they enjoyed (e.g. hillwalking,
deerstalking) more easily, or simply having more of an appetite for life:
I mentioned earlier about playing five-a-side, my son’s playing five-a-sides with me now, he – up until
about 2 years ago he would be in company and, my friends would be saying aboot, ‘Oh your dad
used to play football’. And he’s probably looking tae me, gaun [looking at me, going], ‘Nah [no] this
wee dumpy guy here? Played football? At my level?’. And now we actually play five a-sides together.
And I think he appreciates that actually I can kick a ball and play reasonable football. So that’s quite a
good thing, it’s quite a good wee bonding thing as well.
Interview 62, football club 12, long-term maintainer
Although many men spoke about feelings of enjoyment in relation to PA, some also described enjoyment
from eating a healthier diet and smaller portion sizes:
I enjoy cooking as it is, so the foods that I’m making for myself, it’s stuff that I enjoy eating but it’s
also healthy stuff. Fish, pasta, rice, stuff like that that I like to cook. And obviously again portion
control, I’m now enjoying what I’ve got, like I’m no’ wanting more, if you know what I mean. Or I’m
no’ cooking too much that I’ve ate so much o’ it, an’ I cannae eat the rest. So I’m no’ wasting it,
you know. So, but that’s a good thing that way.
Interview 40, football club 01, delayed responder
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The preceding sections suggest that men in all groups (including those who had not sustained weight loss
long term, i.e. long-term regainers and pre-FFIT achievers) had succeeded to some extent in internalising
regulation for maintaining weight loss and positive behaviour changes. One long-term maintainer
illustrated his shift from external regulation towards a more internalised form of regulation by describing
how his weight loss was initially motivated by a desire not to be obese, a term that he saw as a ‘wake-up
call’ when applied to him (at the RCT baseline measures). However, after successfully losing weight during
the FFIT programme, he was now motivated to maintain the changes simply because he enjoyed his
new lifestyle:
. . . now I hardly feel an incentive’s needed because I’m so much enjoying what we’re doing, it’s not a
chore at all.
Interview 12, football club 05, long-term maintainer
According to self-determination theory, feelings of competence and relatedness to other people support
this process of internalisation of regulation.21 The following sections examine how competence and
relatedness were portrayed by men in the 3.5-year interviews.
Competence
Men in all groups described feelings of competence and achievement in relation to weight control, PA,
eating healthily and/or managing their health. Some men spoke confidently about their ability to use PA
and diet to lose weight when they wanted to:
I feel as if I’m a lot more control over what I do, ’cause my wife was saying to me ‘Right we’ve got
somebody coming up in a couple of weeks’. And I know I can, without being in some sort of like
starvation, I know, if I think, I can just change my ways any time I like. And before I wouldnae really
know what to do, to get that kind of weight loss or that fitness up, and just being really stupid and
no’ eating for 2 days or something. So I now know that there’s nutritionist [nutritional] food oot there
that I can make which isn’t bad for me. And I can cut oot a few things and do a wee bit of exercise,
and I’m back on track again. So from that point of view it’s gave me, it’s gave me that wee bit of
ownership of what I can do and what I cannae do.
Interview 62, football club 12, long-term maintainer
For most men, success in losing weight was accompanied by a real sense of achievement. Some illustrated
this through accounts of being able to wear smaller-sized clothes:
Throwing oot the 40-plus waist – the 40-inch – sometimes it was almost a 42-inch waist, and
throwing out those trousers and you know, gradually coming down. That’s the sort of thing that
encouraged me, and also you know, when you go and buy the new trousers and everything, you
don’t want to throw them out and go back to big stuff. So yeah, that’s encouraged me quite a lot.
I’ve came down from like a two-XL to a large. And I’m still 36-inch waist, I’ve no managed to get
below that, but it’s that . . . that’s encouraged me.
Interview 29, football club 09, long-term maintainer
Some men from all groups, apart from the pre-FFIT achievers, spoke about feeling competent and
experiencing a sense of achievement in relation to PA, in particular when seeing improvements in their
fitness and ability to run or play sports. One delayed responder described his satisfaction at now being
able to play football with men who were much younger than him:
A minimum of twice a week I’m playing football with different groups. This is all through guys I’ve
met through Football Fans in Training. I’m able to play football with guys that weren’t in Football Fans
in Training because I’ve got healthier and I’m able tae keep up wi’ the younger kids, as it were.
Interview 4, football club 02, delayed responder
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In relation to healthy eating, some men (again from all groups apart from the pre-FFIT achievers) described
their skill in using PA to control their eating between meals, their ability to exert self-control over their
eating habits or their competence in cooking healthy meals:
And we still do a lottae [lot of] the sortae [sort of] the cooking now, like I’m just standing here cooking
my dinner for this evening which is made like bolognaise fae [from] scratch, ken. It’s no’ done wi’ like
jars o’ sauces and things like that, ken; so a lot o’ our cooking techniques have totally changed.
Interview 38, football club 08, delayed responder
Finally, one delayed responder described how losing weight had allowed him to self-manage a
long-standing back condition:
It turned out I had sciatica on the back o’ that, but because I’ve lost weight now it’s not bothering me
any more. So it’s that kind o’ thing, you know? It’s made me think you can look after yourself without
having tae go tae the doctor. I mean, the doctor tells you you’re overweight but you just think to
yourself ‘Yeah, yeah, you’ve got tae say that’. But, no, it’s, the proof’s in the pudding.
Interview 4, football club 02, delayed responder
Relationships with other people
Family
In the RCT 12-month focus groups, men described how greater involvement and support from family
members had helped them maintain the changes they had made.44 In the 3.5-year interviews, men in all
but the pre-FFIT achievers group continued to speak about family members in relation to their ongoing
weight management efforts. One long-term achiever described how he had been a positive influence on
his wife’s lifestyle:
She does a lot more walking. You know, she’ll come out wi’ me in the evenings sometimes when
I go out wi’ the dog and things like that, so she’s, that has obviously wi’ the eating, as well, she’ll . . .
’cause, you know, we eat together obviously. But she’s changed her eating habits as well, so she’s
kind o’ benefited from it through me.
Interview 64, football club 11, long-term achiever
Many men described taking up new activities with family members, or spending more time playing with
their children and grandchildren. However, others described how, although they felt supported by their
families, they pursued new health behaviours independently:
Well, I think my wife has been an excellent support. She’s kind o’ got on board herself an’ found
things that work for her. And, again, it’s finding things that work for you. She won’t go out on a cycle
with me ‘cause she can’t stand cycling, so I don’t force her tae do it. I go out for half an hour, put my
earphones in an’ I listen tae an audiobook.
Interview 4, football club 02, delayed responder
Men reported that sometimes family members simply provided verbal encouragement rather than practical
support. One long-term achiever described how feedback on the changes he had made from his adult
children gave him a ‘buzz’ but also left him aware of the ongoing challenges he faced:
I mean my kids are always happy when they see me and I’m less heavy than I was before, ’cause they
all say, you know, ‘Well . . . you want to live to see the next grandkid and you wanna . . . you know,
you want to see these grandkids reaching 10 or 12 or 20’. So, you know . . .
Interview 59, football club 04, long-term achiever
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Although most men spoke about the role of other family members in positive terms, a minority spoke
about how making changes on their own, without family support or involvement, had been challenging
for them. These men described how they found it difficult when others in their household were reluctant
to change eating behaviours or continued to bring temptation into the house:
It is challenging [. . .] ’cause if my wife had come on board as well with it [. . .] if she’d participated in
me, starting tae shop more in terms of like what’s healthy for us an’ what could we eat, you know,
an’ how much should you be buying, it would undoubtedly be a lot easier, you know? Because from
a convenience an’ a cost point of view, I’m just kind o’ going wi’ the flow, you know, in terms o’ the
weekly shop [. . .] for me it’s a very solitary endeavour, you know, ‘cause, you know, my wife’s just . . .
well, she’s not involved in it.
Interview 55, football club 02, long-term regainer
Other Football Fans in Training participants
Men in all groups attributed some influence over their long-term weight management to ongoing or
lapsed contact with fellow FFIT participants. In many football clubs, men met up after the programme to
do PA together. One group had formed a charity that fundraised for local causes. Another group had
taken part in a weight loss challenge. Some men described the ‘follow-on group’ environment as an
important contributor to their motivation to sustain the changes they had made during the FFIT programme:
If we hadn’t been this, as I say this, this little hard core of about six guys plus others who’ve come and
gone, if we hadn’t had the group activity, we are all fairly sure we’d probably have not done anything.
But we . . . even if . . . It’s a lovely night tonight, but even if it was pouring down with icy sleet on a
November or February night, I would be more than happy to go to . . . Because you know that
somebody you know is equally thinking ‘I’m quite happy to go because he’s going’. Or somebody else
is going. So it’s all mo– . . ., you do motivate each other.
Interview 24, football club 08, long-term maintainer
One long-term regainer directly linked his weight regain to stopping attending the ‘follow-on group’ at his
football club:
Because I fell away fae the group, the thing on a Monday night, I’ve crept back on – the weight’s
crept back up to nearly what I was up tae when I first started.
Interview 56, football club 03, long-term regainer
Friends and work colleagues
Men, again from all groups, spoke about the role of wider networks of friends and work colleagues in
helping them sustain the changes they had made on the FFIT programme. Inspired by his weight loss, one
long-term maintainer had joined a triathlon club, and through this had overcome a fear of water:
I decided to take up triathlons, once I lost the weight . . . I’ve learned to swim, I had – if I was in the
pool wi’ the kids, I didn’t even like putting my head under the water. I can now – I go to, I joined the
triathlon club, they’ve taught me how to swim, I do front crawl, I do head under the water front
crawl, I breathe wi’ every three – you know, it’s proper swimming. I’m no’ the fastest but it’s helped
me get over that fear of water noo . . . there was a run we did on Boxing Day this year the Triathlon
Club. And [wife] and the boys come along, and the Tri-Club really welcomed them to join in. So, they
were having – they’re involved in it all as well, it’s no’ just me off doing my triathlon thing.
Interview 50, football club 02, long-term maintainer
For this man, weight loss provided a catalyst for engaging in new forms of PA, facilitated by engaging with
a new social group, the ‘Tri-Club’, which also ‘welcomed’ his family’s involvement. Another man described
how joining a cycling club had helped him rekindle his love of cycling. Similar to the long-term achiever
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who spoke about his participation in the FFIT programme having a positive influence on his wife (see
Relationships with other people, Family), this man described how his reignited enthusiasm for cycling
inspired one of his friends to also take up the hobby:
Again it’s just motivation, it’s motivation to do it. It’s, you know, sort of, especially wi’ cycling, sort of
from bed to shed is the hardest, you know, bit that you’ll do, actually getting up in the morning, and
going and grabbing your bike is the most difficult part, especially if the weather’s crap. Anyway, so it’s
that, and I suppose again being part of a group, makes it easier because there’s almost an expectation
that you’ll be out, or you’ll be out cycling or whatever. [. . .] And one of my other friends has got a
bike and he’s taken up cycling, so I think I wouldn’t put that necessarily down to me, but maybe again
the same as myself that they see me doing it, maybe think, ‘Well if he can do it then I can do it’.
Interview 45, football club 11, delayed responder
Some men described how they had encouraged work colleagues to change their behaviour, for example
by setting up a self-weigh-in group or badminton club in their workplaces:
So that’s been a really positive that’s came out of that, and in a funny . . . fits in wi’ the thing we do
at work wi’ the health at work thing, you know? The health at work profile that you get and . . . so
we’ve had a lot of sort of plaudits from that, just because, at the start, there’s like three or four people
say ‘Do you fancy a game of badminton,’ you know? We’ve got almost 20 people playing now so . . .
Interview 49, football club 10, long-term achiever
Nevertheless, other people were not always supportive. Some men described feeling distanced by friends
making negative comments about their weight loss:
One of them actually told . . . one of my friends told me I looked gaunt [laughs], which I find quite
amusing. [. . .] We’d, [other FFIT fan friend] and I had discussed that, and we reckoned that they were
just, wished that they’d done it [laughs]. They were a bit jealous about it, so sticking a, putting the
knife in a little bit [laughs]. I don’t know.
Interview 69, football club 03, long-term maintainer
The previous two sections have demonstrated how participation in the FFIT programme provided men from
all groups with tools and strategies that allowed them to feel competent in being able to manage their
weight, PA and diet over the long term (whether or not they were currently succeeding in doing so).
Relationships with other people also featured in interviewees’ accounts of sustaining weight loss and
behaviour change. Often these relationships were described as positive and supportive, but some men,
often long-term weight regainers, spoke about the role of other people in undermining their attempts to
manage their weight over the long term.
Changed identities: integrated regulation
When people feel autonomous in the choices they make, competent in the behaviours they practise to
obtain the outcomes they desire, and supported by others in their efforts, self-determination theory
suggests that they are more likely to be successful in maintaining changes long term.21 Ultimately, some
may achieve fully internalised (integrated) regulation, in which new behaviours become congruent with
their sense of self, which may also be revised. Integration is the most stable form of regulation and,
therefore, is most likely to support long-term maintenance of weight loss and related behaviours.20
Some men in the 3.5-year interviews had clearly succeeded in achieving fully integrated regulation in
relation to weight loss, PA and/or healthy eating. However, there was a clear difference between the
groups who had succeeded in losing weight long term and those who had been less successful. Examples
of integrated regulation featured far more clearly in the accounts of long-term maintainers, delayed
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responders and long-term achievers than in the accounts of long-term regainers and pre-FFIT achievers.
One long-term maintainer told how participation in the FFIT programme had transformed his life:
I get such a buzz from the exercise, you see the weight is – it’s two-pronged this, you lose the weight
and you feel good and you look good. But then because you’re exercising, you’ve got that extra buzz
as well. And, you know, it’s just a double whammy o’ happiness.
Interview 50, football club 02, long-term maintainer
Some men described a clear distinction between the person they had become since taking part in the
FFIT programme and their pre-FFIT self. They used terminology like having ‘a whole new way of thinking’
(interview 4, football club 02, delayed responder), enjoying ‘how I’ve become’ (interview 39, football club
13, delayed responder) and how doing the FFIT programme ‘really was a period that changed the way, my
whole direction in many ways’ (interview 47, football club 08, long-term achiever). A couple of long-term
maintainers even kept photographic reminders of who they had been (and did not want to become again):
Participant: [My wife] always does a family calendar every year as part of the Christmas present, and
one of the women, and I’m glad she said it to me, she says ‘[Name], you look as if you’ve had a stroke
in that photograph.’ I was sitting wi’ [wife] and the kids in this photograph on the couch, and my
t-shirt’s tight, I look lethargic, my eyes half closed, my complexion . . . I look peely wally, I just look
terrible. And she says ‘Honestly, [Name]. You look as if you’ve had a stroke in that photograph.’
Interviewer: Was that a trigger for you, do you think?
Participant: I keep that, that’s on the top of the biscuit tin in the kitchen. I keep it there.
Interview 50, football club 02, long-term maintainer
A number of men described how taking part in the FFIT programme had changed their views of their
capacity to be physically active, in relation to either their fitness level or their age:
. . . actually just realising how much I enjoyed just exercising, you know, and sort of getting involved in
that was quite good for me, I think. So again it’s back to that mind-set thing, of probably thinking,
‘Och, I’m too old, I can’t play football any more or I can’t go running or I can’t go cycling’ or
whatever. And actually thinking, ‘Well, d’you know, I can do more than I think I can, so why not just
try things and see what I enjoy doing’.
Interview 45, football club 11, delayed responder
Nevertheless, it was clear that even for men who were successful in long-term weight loss, the journey was
not always smooth. One long-term maintainer described his constant battle to maintain his weight loss:
Participant: I’ve lost about 2 stone on the course, managed to keep that off. Well, I had actually lost 2
and a half stone but I’ve put about half a stone back on, but I’ve managed to try and keep it at that
sortae level. I’m never gonnae be Skinny Malinky, so.
Interviewer: But, as you say, you lost quite a bit. You’ve kept it off actually, that’s –
Participant: I’ve kept it off, yeah, so, it’s a battle all the time just to keep it off, eh? It’s just – but that’s
it, you just keep going.
Interview 51, football club 11, long-term maintainer
For this man, his view of himself as a person who would always be overweight was something that he still
felt unable to change. Nevertheless, another man (a delayed responder) described how, although his
journey had been difficult, by transforming more externalised motivations to lose weight (for his son’s
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wedding/health reasons) into more internalised motivations (going to the gym because he enjoyed it) this
had allowed him to develop a new identity as a fit and active person:
Participant: When my son said he was getting married, we got the old wedding pictures out of that
period in time [a previous wedding] when I was in a kilt, an’ I thought ‘Nah, I cannae wear a kilt to
your wedding unless I lose some weight’. So he says ‘Well, you’d better lose some weight then’.
So, again, that’s the kind o’ incentive for me tae pick up the thread again an’ get back on track.
Interviewer: Sure. So has that been quite an important prompt for you, would you say?
Participant: I’d say, yes, it has. Yes. I’d say that’s what prompted me into it. But having been now,
what, 9 months, you know, losing weight and I’m going tae the gym probably three, four, times a
week now, I don’t think I’ll ever slip back because I’m enjoying it. Before, I was doing it because I felt
I needed to do it for the wrong reason, not for the wrong reasons but, you know, health reasons,
my hip problem. Now, I’m doing it because I miss it, an’ I don’t want to go back intae the kind o’
lethargic day-to-day type of person I was.
Interview 41, football club 04, delayed responder
Summary and initial interpretation of results
The fourth objective of the FFIT follow-up study was to explore and describe men’s experiences (including
their motivations, emotions and relations with others) of attempting to control their weight over the
long term, their reasons for achieving or failing to achieve long-term weight loss, and the strategies they
continued to use or stopped using (see Chapter 1, Aims and objectives). Below, we summarise our results
in relation to the three detailed subobjectives.
Subobjectives
Subobjective 1: behaviour change techniques and practical strategies for controlling
weight long term
The FFIT programme was designed to provide men with a toolbox of BCTs and practical strategies that
they could choose from to help them incorporate PA and healthy eating (and drinking) into their normal
daily routine.46 Table 20 provides a summary of the BCTs and strategies that men across all 3.5-year
interview groups said that they continued to use. However, there were some differences between groups,
particularly in relation to PA. Men from the pre-FFIT achievers group were less likely to use self-monitoring,
and did not appear to walk as much as men in other groups. Long-term regainers also seemed less
committed to walking, and to engaging in fewer alternative forms of PA than some of the other groups.
TABLE 20 Behaviour change techniques and practical strategies men described using for managing their weight,
PA and healthy eating/drinking over the long term
BCTs Ways in which men described applying these BCTs
Self-monitoring
Weight Regular self-weighing
Feeling how clothes fit
PA Using a pedometer (although some men specifically said that they no longer did so)
Using distance covered or time spent walking
Using new technology (e.g. more sophisticated pedometer/cycling/running apps or
wearables)
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TABLE 20 Behaviour change techniques and practical strategies men described using for managing their weight,
PA and healthy eating/drinking over the long term (continued )
BCTs Ways in which men described applying these BCTs
Diet Using food diaries
Using new technology (e.g. calorie counting)
Weighing food
Goal-setting
Weight Having a weight loss target
Having an upper weight threshold to stay below
PA Steps or distance
PA challenges (e.g. a 5-km or 10-km run)
Practical strategies
For weight management Eating less
Being more physically active
Instigating regular weigh-ins at work
For PA Walking for leisure
Purposeful walking (including walking/getting a dog)
Walking to work
Using the stairs at work
Parking the car further away
Doing other PA (e.g. cycling, running or gym membership)
Following a home-based exercise routine
Playing football
Attending FFIT ‘follow-on’ groups
Membership of a sports club
Involving family members
Involving friends/work colleagues
Using flexitime at work
Changing jobs
For healthy eating and
drinking
Reducing portion sizes
Using smaller plates
Eating fewer and/or healthier snacks
Reading food labels
Reducing fat, sugar and salt intake
Eating more fruit and vegetables
Eating fewer processed foods and takeaways
Taking own food to work
Switching from sugary drinks to healthier alternatives
Not drinking alcohol at home
Being more physically active
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Similar to the accounts of behavioural maintenance in the RCT 12-month focus groups, 3.5-year interviewees
described how PA (often walking) and eating regular meals had become part of their everyday routine,
although the pre-FFIT achievers spoke about this less in relation to walking than those in the other groups.
However, the men’s accounts suggested that work was sometimes required to maintain their new healthy
habits. It also appeared that those who were succeeding in controlling their weight long term were better at
avoiding slipping back into old (bad) habits and tended to take a more positive attitude in relation to facing
up to (and often overcoming) challenges.
Again, as in the 12-month focus groups, some men described how health problems, injury, work and
family commitments had prevented them from pursuing the new PA and dietary behaviours that they had
adopted as a result of taking part in the FFIT programme. Similarly, changes in jobs or working practices
were described, particularly by long-term regainers, as being disruptive to newly adopted PA and healthy
eating routines. Seasonal factors, such as Christmas and holidays, were also described as disrupting normal
routine, as well as providing temptation and a licence to consume unhealthy and/or more food and drink.
Poor weather continued to be a challenge and a negative influence on men’s intentions to be physically
active, and the outdoor physical environment (e.g. traffic on roads) was also cited by a few men as a
reason for being unable to engage in some forms of PA.
Subobjective 2: participant experiences of motivation
According to self-determination theory,20,21 internalised regulation is associated with behavioural
maintenance. External factors (e.g. health professionals, family members or friends) continued to be
important influences on behaviour for some interviewees. However, men from all groups also described
more internalised forms of regulation, including pursuing weight loss, PA and healthy eating behaviours
because of the health benefits of doing so, or to avoid embarrassment, guilt or disappointment. Many
men across the groups spoke about their pleasure in being able to do things they valued or enjoyed or
that were personally important to them, including being able to do more things with their children or
grandchildren. Some men also described moving from an external form of regulation (e.g. being told that
they were obese at the RCT baseline measures) to now leading a healthier lifestyle because they were
enjoying the changes that they had made.
Relationships with other people featured widely in the men’s accounts. Many described feeling supported
by their family and doing more things together, but some (including those who were less successful in
long-term weight loss) complained that lack of support and involvement from family members threatened
to undermine their efforts. Friends (including FFIT participants) also played an important role in the
men’s efforts to maintain the changes they had made. However, some men, often those who had been
unsuccessful in controlling their weight in the long term, had been unable to attend ‘follow-on groups’
that were set up after the FFIT programme, for different reasons. A few men described how the changes
they had made had allowed them to become a positive role model for others. This is consistent with
practice theory, which describes how ‘novices’ learn experientially and assimilate new behaviours into their
routinised practice to become ‘full practitioners’, and predicts that some people will become ‘carriers of
practice’ and take pleasure in influencing the behaviour (e.g. PA) of their family and friends.75
Subobjective 3: acquisition of changed identities
Self-determination theory20,21 suggests that people who achieve fully integrated regulation in relation to
weight loss, PA and/or healthy eating will be more successful in maintaining change. This was borne out in
the 3.5-year interviews, in which accounts of viewing themselves as different from the person they had
been before the FFIT programme featured most clearly in the accounts of men who had succeeded in
long-term weight loss. Some of these men appeared to have distanced themselves from the (unhealthy,
unfit or overweight) person they had previously been, seeing themselves now by contrast as a ‘new’ man
who had succeeded in fully embracing a new, healthy lifestyle.
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Chapter 5 Economic evaluation: methods
and results
Introduction
The FFIT RCT demonstrated that the FFIT programme was inexpensive to deliver and cost-effective over the
12-month within-trial period. The longer-term modelling also showed favourable results.44 The aim of the
current economic evaluation was to determine the medium- and long-term cost-effectiveness of the FFIT
programme. Specifically, we aimed to:
1. establish the extent to which weight loss and positive behavioural changes are sustained beyond the
first 12 months, and the subsequent impact that they have on the cost-effectiveness of the FFIT
programme at 3.5 years
2. update the modelling of the longer-term health outcomes and resource use of men who participate in
the FFIT programme, and assess the potential for longer-term cost-effectiveness
3. explore heterogeneity of the cost-effectiveness of the FFIT programme.
General methods
The cost-effectiveness analyses conducted in the FFIT follow-up study were based on self-reported
health-care resource use, GP-prescribed medications and SF-12 outcomes that were collected during the
stadia and home visit measurements described in Chapter 2, Procedures. The initial medium-term analysis
estimated the cost-effectiveness of the FFIT programme compared with no active intervention at 3.5 years
and required the assumption that there were no differences in costs or effects between the FFIT-FU-I
group and a ‘no active intervention’ control group beyond the 3.5-year follow-up period. The longer-term
(‘lifetime’) analysis employed a health economics model (see The Cardiovascular Disease Policy model)
to estimate additional costs and benefits over the lifetime of the participant. Both analyses used the NHS
and Personal Social Services perspective, which is favoured by the National Institute for Health and Care
Excellence (NICE).76
Hypothetical control scenarios
All cost-effectiveness analyses require a ‘no active intervention’ control. In the RCT cost-effectiveness
analyses, the comparison group was used as the source of data for the ‘no active intervention’ control.44
However, because the comparison group had the opportunity to take part in the FFIT programme after the
RCT 12-month measures, their 3.5-year costs and outcomes data could not be used as the control for
the 3.5-year cost-effectiveness analyses.
It was necessary, therefore, to construct hypothetical scenarios to operate as counterfactuals. We did this
in two ways: first, by extrapolating RCT comparison group baseline data to take account of the fact that
11% of men had lost ≥ 5% of their body weight at 12 months (i.e. without the FFIT intervention) and,
second, by extrapolating the 12-month data of the comparison group. We included this extrapolation
because it used the last observed data for the comparison group, and we expected that it would provide
the most conservative cost-effectiveness estimate. (Data from three men in the comparison group who
died, two during the RCT and one during the follow-up period, were included up to the point of death.)
Using the baseline and 12-month data, we modelled two possible weight trajectories: a population
trajectory of 0.46 kg per year [the mean weight gain in men with no known intervention in the European
Prospective Investigation into Cancer and Nutrition (EPIC) study77] and 1.04 kg per year (the mean weight
gain of the FFIT-FU-I group from 12 months to 3.5 years, as reported in Chapter 3, Long-term weight
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trajectories). These weight gain trajectories were thought to be the most likely upper and lower
boundaries. We produced the following six hypothetical ‘no active intervention’ control scenarios, as
shown in Table 21.
l Base case: the comparison group data are extrapolated from baseline. We assume that the controls put
on weight from baseline (0 months to 3.5 years) in accordance with an average population trajectory in
men of 0.46 kg per year.
l Scenario 1: the comparison group data are extrapolated from baseline. We assume that the control
group gained weight from baseline to 3.5 years at the same rate of 1.04 kg per year as the FFIT-FU-I
group gained weight over the follow-up period (12 months to 3.5 years).
l Scenario 2: the comparison group data are extrapolated from 12 months. We assume the control
group gained weight after the RCT (12 months to 3.5 years) in accordance with an average population
trajectory in men.
l Scenario 3: the comparison group data are extrapolated from 12 months. We assume that the control
group gained weight after the RCT at the same rate as the FFIT-FU-I group over the follow-up period.
l Scenarios 4 and 5: these scenarios mirror scenario 1 and scenario 3, respectively, but exclude the 11%
of men in the comparison group who achieved ≥ 5% weight loss at 12 months. We included them to
reflect the sensitivity analyses for the primary outcome (see Using different baseline time points,
baseline time points sensitivity analysis 2, Report Supplementary Material 7). We expect them to
produce similar results to base case and scenario 1, respectively.
Medium-term (3.5-year) analysis
Introduction
The aim of the medium-term analysis was to estimate the impact (in terms of costs and effects) associated
with the FFIT programme in order to establish its cost-effectiveness over 3.5 years. The analysis compared
the 3.5-year data from the FFIT-FU-I group with data extrapolated from the RCT comparison group
baseline and 12-month measures in terms of (1) costs incurred over the 3.5-year period, (2) number of
men achieving a ≥ 5% weight reduction at 3.5 years and (3) QALYs gained over the 3.5-year period as
determined from SF-12 scores using the algorithm described by Brazier and Roberts.78
Methods
Resource use and costs
The cost of providing the FFIT programme in the 13 SPFL clubs in the RCT was estimated to be £61,700, which
is equivalent to £164 per FFIT participant.44 In addition to the intervention costs, self-reported data on the
number and type of any NHS resources used in the preceding 12-week period were collected at all time points
(baseline, 12 weeks, 12 months and 3.5 years) from each participant. This included visits to the GP, practice
nurse or physiotherapist, and any attendances at accident and emergency departments. Unit costs for each of
these visits were taken from the Personal Social Services Research Unit, using 2011/12 costs in the RCT79 and
2014/15 costs in the follow-up study at 3.5 years80 (see table i, Report Supplementary Material 12). We used
TABLE 21 Economic evaluation hypothetical control scenarios
RCT comparison group data
Weight gain trajectory
Population (0.46 kg/year) FFIT-FU-I (1.04 kg/year)
Extrapolated from baseline to 3.5 years Base case Scenario 1
Extrapolated from 12 months to 3.5 years Scenario 2 Scenario 3
Extrapolated from 12 months to 3.5 years
(excluding 11% who lost ≥ 5% weight at 12 months)
Scenario 4 Scenario 5
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12 weeks as the time frame over which participants were asked to recall their health resource use, as longer
periods have been found to be potentially subject to greater recall bias.81 Self-reported data on inpatient
stays and outpatient appointments over the preceding 12 weeks were also collected at all time points. The
unit costs, which were taken from Information Services Division Scotland tariffs82 for 2012 for RCT data and
2015 for 3.5-year follow-up data, and, when necessary, NHS Reference Costs for 2011–12 (RCT)83 and
2014–1584 (3.5-year follow-up), are shown in table iii in Report Supplementary Material 12.
In the RCT, the only between-group difference in costs at baseline was related to inpatient costs, with the
comparison group having higher self-reported inpatient costs than the intervention group.44 However, there
was no pattern in the data [i.e. participants with higher baseline inpatient costs did not continue to have
higher costs during the RCT or follow-up study periods (confirmed through data linkage; see Chapter 6,
Long-term clinical health outcomes)].
Finally, self-reported data were collected at each time point on the numbers of GP prescriptions of
antidepressants, painkillers, asthma, pain gels or creams, anti-inflammatories and sleeping tablets in the
previous 12 weeks. These medications were identified as being most likely to be affected by the
intervention, and were costed using unit costs for a typical prescription from the British National Formulary
(BNF)85 (see table ii, Report Supplementary Material 12).
As we have no self-reported health resource use data between 12 months and 3.5 years, to estimate the total
health resource costs associated with participation in the FFIT programme over the entire 3.5-year period, we
imputed costs at £16 per year per BMI unit increase, as estimated in the UK Counterweight programme,86
between 1 year and 3 years 3 months (i.e. the period of time for which we have no self-reported follow-up
resource use data), assuming that there was no inflation over the period. This value was added to (or, for
overall weight lost, deducted from) the observed annual resource use costs at 12 months multiplied by
2.25 years. The costs based on 12-week recall at the 3.5-year follow-up (see table iii, Report Supplementary
Material 12) were then added to this figure. For full details of the baseline and 12-month health resource use
costs, see Wyke et al.42
For the hypothetical control scenarios, costs were similarly imputed at £16 per year per unit of BMI
increase between baseline or 12 months, and 3.5 years. The annual values were added to the observed
health resource costs at baseline or 12 months, and multiplied by 3.5 or 2.5 years, respectively.
Outcome measurements
For the medium-term analysis, weight is assumed to be a modifiable risk factor that has an impact on
costs and utilities. Our ‘imputations’ were informed by a review of the literature for weight and costs77,86
or by regressing self-reported SF-12 data collected at all time points (baseline, 12 weeks, 12 months and
3.5 years) against BMI in order to predict SF-12 utilities (HRQoL). How each variable was imputed for the
six hypothetical control scenarios is described in detail in the following sections.
Weight and body mass index
In the FFIT-FU-I group, BMI was calculated using weight measurements taken at baseline, 12 weeks,
12 months and 3.5 years. A fixed height was assumed based on a best estimate that was modelled from
the height measurements taken at baseline, 12 weeks and 12 months.
For the six hypothetical control scenarios, the weight was extrapolated from the RCT comparison group
data by multiplying the average annual weight gain (0.46 kg or 1.04 kg) by 3.5 years or by 2.5 years.
This was then added to each individual’s measured weight at baseline or at 12 months to give imputed
weight at 3.5 years. The BMI was recalculated for each individual in the hypothetical control scenarios
using their imputed weight at 3.5 years and fixed height (see table iv, Report Supplementary Material 12).
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Utilities
The SF-12 scores from baseline, 12 weeks, 12 months and 3.5 years were converted into health utility
weights using the Short Form questionnaire-6 Dimensions (SF-6D) algorithm.78,87,88 These health utility scores
were regressed against BMI and age in order to predict scores at 3.5 years in each of the hypothetical
control scenarios. A cluster variable was included in the regression, given the multiple observations per
participant. Age was dropped from the analysis, as it was found not to be associated with utilities. Values
were fitted for each of the six hypothetical control scenarios by taking each individual’s BMI in each scenario
as the predictor of their utility (see tables v and vi, Report Supplementary Material 12).
Analysis
The individual-level data on achieving a ≥ 5% weight reduction at 3.5 years were summed to provide the
number of men attaining this outcome in each group (i.e. the FFIT-FU-I group and the six hypothetical
control scenarios). The individual-level QALY data were averaged within each group. Differences in the
average utility change between the FFIT-FU-I group and hypothetical control scenarios give an estimate of
the QALYs gained from participation in the FFIT programme, assuming no differences beyond 3.5 years.
The cost associated with each individual is the sum of the per-participant intervention cost (for the FFIT-FU-I
group) and the cost of NHS resource use and medications. Individual costs were averaged within each
group to give an estimate of the average cost associated with the FFIT-FU-I group and the hypothetical
control scenarios. The incremental cost associated with the FFIT programme is the difference between the
average cost of the FFIT-FU-I group and the average cost of each hypothetical control scenario.
The incremental cost-effectiveness associated with the FFIT programme is presented as the incremental
cost per additional individual who achieved ≥ 5% weight reduction over 3.5 years, and the incremental
cost per QALY gained. Costs and utilities were discounted at 3.5% in accordance with NICE guidance.76
Results
Utilities
Utility scores were fitted for each of the six hypothetical control scenarios using observed BMI at baseline,
12 weeks and 12 months, and the estimated BMI values at 3.5 years. The area under the curve method,
using the trapezoid method,89 was used to determine the overall utilities. All available data were used at
each time point (baseline, 12 weeks, 12 months and 3.5 years) to calculate the area under the curve (< 1%
of utility scores were missing at baseline, and 8–11% of scores were missing at the various follow-up time
points). Change from baseline was used to account for differences in the average baseline values between
the FFIT-FU-I group and each of the hypothetical control scenarios in order to give an estimate of the utility
change over the 3.5 years, as shown in Table 22.
TABLE 22 Mean utilities from SF-12 and area under the curve
Group/scenario
SF-12 mean utility (time point)
QALYsBaseline 12 weeks 12 months 3.5 years
FFIT-FU-I group 0.778 0.832 0.798 0.794 2.801
Hypothetical control scenarios
Base case 0.768 0.790 0.782 0.782 2.739
Scenario 1 0.768 0.790 0.782 0.780 2.736
Scenario 2 0.768 0.790 0.782 0.783 2.741
Scenario 3 0.768 0.790 0.782 0.782 2.738
Scenario 4 0.768 0.790 0.782 0.781 2.738
Scenario 5 0.768 0.790 0.782 0.779 2.736
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Costs
The total cost associated with the FFIT programme was estimated to be £571,000 (95% CI £401,000 to
£740,000), with an average cost of £2450 per participant. The minimum cost necessarily incurred in the
FFIT-FU-I group is the cost of the FFIT programme itself, at £164. As shown in Table 23, the total cost
associated with the hypothetical control scenarios was estimated to be between £521,000 (95% CI
£410,000 to £632,000) and £697,000 (95% CI £480,000 to £914,000), with an average cost per
participant of between £1640 and £1870 for the different hypothetical control scenarios.
At the 12-month follow-up, 130 men in the RCT intervention group had achieved and maintained ≥ 5%
weight reduction, and 40 men in the comparison group had done so. At the 3.5-year follow-up, 53 men
in the FFIT-FU-I group who had achieved ≥ 5% weight reduction at 12 months had maintained this
to 3.5 years. An additional 22 men who had not achieved ≥ 5% weight reduction at 12 months had
achieved this by 3.5 years. After modelling weight gain trajectories in the six hypothetical control scenarios,
we examined how many of the 40 men in the comparison group who achieved ≥ 5% weight loss at
12 months were predicted to have maintained this to 3.5 years. In base case and scenario 1, as weight
gain is modelled from baseline, no participant achieved ≥ 5% weight loss at 12 months. In the remaining
scenarios (in which weight gain is modelled from 12 months) when a population trajectory is assumed,
34 men in the comparison group were predicted to have maintained ≥ 5% weight loss at 3.5 years, and
when a FFIT-FU-I group trajectory is assumed, 24 men in the comparison group were predicted to have
maintained ≥ 5% weight loss at 3.5 years.
Incremental cost-effectiveness ratios
As shown in Table 24, over 3.5 years the FFIT programme is more expensive than no active intervention,
with an additional cost of £532–740 per individual. The results also indicate that the FFIT programme is
more effective in terms of QALYs, with a gain of 0.046–0.051 QALYs over 3.5 years. As a result, the FFIT
programme is associated with an incremental cost-effectiveness of £10,700–15,300 per QALY gained.
Lifetime analysis
Introduction
The medium-term cost-effectiveness analysis assumes no differences in QALYs between the FFIT-FU-I group
and hypothetical control scenarios beyond the 3.5-year follow-up period. The aim of the lifetime analysis
was to use the data obtained at 3.5 years to update the modelling of the longer-term health outcomes
and resource use of men who participate in the FFIT programme, that was undertaken in the RCT,44 to
provide an estimate of the longer-term cost-effectiveness of the FFIT programme.
TABLE 23 Costs associated with the FFIT-FU-I and hypothetical control scenarios at 3.5 years
Group/scenario Total costs (£) 95% CI (£) Average cost per person (£)
FFIT-FU-I group 571,000 401,000 to 740,000 2450
Hypothetical control scenarios
Base case 684,000 468,000 to 901,000 1840
Scenario 1 697,000 480,000 to 914,000 1870
Scenario 2 617,000 469,000 to 764,000 1730
Scenario 3 623,000 476,000 to 770,000 1740
Scenario 4 521,000 410,000 to 632,000 1640
Scenario 5 526,000 415,000 to 638,000 1660
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The Cardiovascular Disease (CVD) Policy model
The lifetime analysis involved linking the shorter-term impacts identified within the follow-up period
to longer-term impacts through the use of a model. Following a review of published models, the
Cardiovascular Disease (CVD) Policy model90,91 was selected for use in the lifetime cost-effective analysis
during the FFIT RCT.44 The model uses data from the Scottish Heart Health Extended Cohort (SHHEC),92,93
which measured ASsessing cardiovascular risk using Scottish Intercollegiate Guidelines Network guidelines
(ASSIGN) risk factors [including age, sex, family history of CHD and stroke, socioeconomic status, diabetes,
systolic BP, number of cigarettes smoked per day, and total and high-density lipoprotein (HDL) cholesterol]
in random samples of the Scottish population recruited between 1984 and 1987. For a full description of
the CVD Policy model, see Report Supplementary Material 13.
Methods
Employing the Cardiovascular Disease (CVD) Policy model in the Football Fans in Training
follow-up study
Within the lifetime analysis in the FFIT follow-up study, the CVD Policy model was used simply as a means
to extrapolate the medium-term results. The model uses individual sampling, which enabled us to generate
estimates of long-term cost and outcomes for each individual within the FFIT-FU-I group with which to
supplement the within-study data. This allowed us to estimate the longer-term costs and outcomes
associated with the FFIT programme compared with no active intervention.
Weight and systolic BP were assumed to be the modifiable risk factors that have an impact on costs, life
expectancy and QALYs. Weight and utilities were imputed for each of the six hypothetical control scenarios
as described in Outcome measurements. Systolic BP was imputed for each hypothetical control scenario,
informed by systematic review findings that 10% weight loss equates to a 6.1-mmHg drop in systolic BP
on average7 (see table vii, Report Supplementary Material 12).
Updating the Cardiovascular Disease (CVD) Policy model to replace cholesterol with body
mass index
We populated the CVD Policy model with data collected during the follow-up study on the risk factors for
individuals in the FFIT-FU-I group. In the original longer-term modelling for the FFIT RCT, it was necessary
to make a number of assumptions and adjustments in order to use the CVD Policy model. As shown in
Table 25, three out of the nine ASSIGN risk factors (family history of CHD/stroke, and total and HDL
cholesterol) were not collected during the RCT, and had to be imputed for each participant using
information from other Scottish sources.44
TABLE 24 Incremental cost-effectiveness ratios
Scenario
FFIT-FU-I
Hypothetical control
scenarios
Incremental
costs (£)
Incremental
QALYs
adjusting
for baselinea
ICER
cost per
QALY (£)
Mean
discounted
costs (£)
Mean
discounted
QALYs
Mean
discounted
costs (£)
Mean
discounted
QALYs
Base case 2250 2.57 1680 2.51 563 0.0469 12,000
1 2250 2.57 1750 2.51 532 0.0499 10,700
2 2250 2.57 1590 2.51 663 0.0458 14,500
3 2250 2.57 1600 2.51 647 0.0478 13,500
4 2250 2.57 1500 2.51 740 0.0484 15,300
5 2250 2.57 1520 2.51 723 0.0505 14,300
ICER, incremental cost-effectiveness ratio.
a Using difference-in-difference.
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To avoid imputation in the current lifetime analysis, a question on family history of CHD/stroke67 was
included in the follow-up study questionnaire (see Q41a, Report Supplementary Material 4), and the
original model was updated using the original SHHEC data to replace the two cholesterol variables with a
single BMI variable (see Table 25). Summary statistics showed that 50% of participants in the SHHEC data
set had a BMI of > 25 kg/m2, and 10% had BMI of > 30 kg/m2. Even though the population prevalence of
overweight and obesity may have increased since the SHHEC data were collected, we assume that the risk
they pose has not and, thus, that the changing prevalence is not an issue. Table 26 describes the other
variables used in the longer-term modelling, the data sources, and any assumptions made.
The FFIT follow-up economic evaluation supplementary tables provide the risk equations for each first event for
men in the CVD Policy model with a BMI as a covariate (see tables viii–xi, Report Supplementary Material 12)
and the original model that used cholesterol (see tables xii–xv, Report Supplementary Material 12). When
BMI was included in the non-CVD death equation, it had a fairly strong (unintuitive) protective effect, as did
cholesterol in the original model. In both models, it was assumed that this protective effect was an association,
not causal, and therefore, it was disabled, and not included as part of the model.90,91
Analysis
Comparing the Cardiovascular Disease (Body Mass Index) Policy model with the original
Cardiovascular Disease (CVD) Policy model
The RCT 12-month data were rerun through the CVD (BMI) Policy model in order to compare the results
with those of the original CVD Policy model. As in the RCT, men reporting a past CVD event were not
excluded, imputed family history of CHD/stroke values were used, and some values for systolic BP were
left as missing. In addition, in the RCT 12-month data set, BMI was missing for 11% of men in the
intervention group and for 5% in the comparison group. In these cases, we used the average of BMI
at baseline and 12 weeks or, when 12-week BMI was also missing, we used BMI at baseline alone.
These data were used to compute a post-intervention risk score from which the model generates
post-intervention estimates of life expectancy and QALYs, and an estimate of the cumulative lifetime
hospital costs for each participant. The impact of the FFIT programme is based on the differences between
these estimates for the men in the FFIT-FU-I group and individuals in the hypothetical control scenarios.
TABLE 25 Cardiovascular Disease (CVD) Policy model variables
ASSIGN risk factors
FFIT
RCT Follow-up study
Age ✓ ✓
Sex ✓ ✓
Family history of CHD/stroke ✗ ✓
Socioeconomic status ✓ ✓
Diabetes ✓ ✓
Systolic BP ✓ ✓
Smoker ✓ ✓
Total cholesterol ✗ ✓ BMI
HDL cholesterol ✗ ✓ BMI
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Lifetime cost-effectiveness
The lifetime cost-effectiveness is presented in terms of QALYs and costs. These estimates were generated
for each individual as the sum of the individual’s 3.5-year outcomes, and their estimate of life expectancy
and the costs generated by the CVD (BMI) Policy model. The estimates of life expectancy, QALYs and costs
were all discounted at a rate of 3.5%.76 As this is a primary prevention model, those men reporting a past
CVD event [FFIT-FU-I group, n = 8; RCT comparison group, n = 9 (as used to derive the hypothetical control
scenarios)] were excluded from the lifetime analysis.
The costs and effects of the FFIT programme were calculated by averaging the costs and effects within
the FFIT-FU-I group and within each of the hypothetical control scenarios. The incremental costs (£) and
effects (QALYs) associated with the FFIT programme are the differences between the average costs and
effects of the FFIT-FU-I group, and the average costs and effects of each hypothetical control scenario.
The incremental cost-effectiveness associated with the FFIT programme is then presented in terms of
incremental cost per QALY gained.
TABLE 26 Summary description of all other variables and assumptions in the lifetime analysis modelling
Variable Data source Assumptions
Age Age at RCT baseline
+ 3.5 years
None
Socioeconomic status From RCT baseline (1 =most
deprived)
Kept 2009 SIMD71 scores used in RCT for consistency rather than
update to 2012 SIMD scores
Family history of
CHD/stroke
From FFIT follow-up study This question was not asked in the RCT. Instead, values were
imputed for modelling. In the current lifetime analysis, the FFIT-FU-I
group comprises only those men who provided follow-up data.
All men in the original RCT comparison group are in the model,
but not all took part in the follow-up study and, therefore, did not
answer this question. We assume those who were ‘missing’ to
have ‘no family history of CHD/stroke’. This provides a conservative
estimate of family history of CHD/stroke in the six hypothetical
control scenarios, thereby reducing the cost-effectiveness of the
FFIT programme
Diabetic status Taken as positive if men
reported themselves to have
diabetes at any data
collection time point
(baseline, 12 weeks,
12 months or 3.5 years)
As not all of the RCT comparison group took part in the follow-up
study and, therefore, did not provide information of diabetes
status at 3.5 years, potentially not all cases of diabetes are
captured in the six hypothetical control scenarios. We assume
those who were ‘missing’ to be ‘not diabetic’. As we would expect
an increase in cases of diabetes over time with age and weight
gain, this provides a conservative estimate of diabetes, which
reduces the cost-effectiveness of the FFIT programme. In addition,
as the comparison group was given the opportunity to take part in
the FFIT programme after the 12-month measures, this may have
had the effect of reducing the progression of diabetes among
men who provided data at 3.5 years. This would again result in
conservative estimates of diabetes in the six hypothetical control
scenarios
Cigarettes per day From RCT baseline or
12-month data
We assume that smoking status remains unchanged from the
time point of extrapolation (baseline or 12 months) in the six
hypothetical control scenarios. When men said that they did
smoke, but did not provide a number of cigarettes per day, a
mean of 15 cigarettes per day (based on the average daily
number of cigarettes reported by men who smoked in the RCT)
was imputed. When an estimation of cigarettes smoked (e.g.
5–10 per day) was provided, the mean was taken
SIMD, Scottish Index of Multiple Deprivation.
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Cost-effectiveness acceptability curves and expected value of perfect information
(EVPI) analyses
To estimate the uncertainty in the CVD (BMI) Policy model estimates, we undertook a probabilistic sensitivity
analysis allowing for uncertainty in the estimation of all of the parameters within the model. Running this
analysis required simulating 100–500 draws from the probability distributions for each of the parameters,
and using each of these draws to estimate the life expectancy, QALYs and lifetime costs for each individual,
generating an estimate of the average costs, life-years and QALYs for each group for each draw. The
resulting uncertainty in the incremental costs and effects associated with the intervention were plotted on
incremental cost-effectiveness planes. The cost-effectiveness acceptability curve presents the uncertainty
surrounding the cost-effectiveness of the FFIT programme compared with no active intervention.
Finally, the uncertainty surrounding the decision to implement the FFIT programme was formally assessed,
in terms of the associated costs and consequences, within a value-of-information (VOI) analysis.94 In general,
any decision made on the basis of cost-effectiveness may turn out to be wrong (i.e. the intervention is not
actually cost-effective). When this is the case, resources used to provide the intervention are being wasted
and QALYs are being lost. VOI analysis determines the potential value associated with undertaking
additional research to generate more information that would reduce that uncertainty in future. VOI is
assessed by the difference in the value of a decision taken with the current level of information and
uncertainty, and the value of a decision taken with more information (and less uncertainty). When the cost
of undertaking additional research is lower than the value associated with the decision made on the basis of
more information, the research is worthwhile.
The expected value of perfect information (EVPI) is a specific type of VOI that estimates the value
associated with eliminating all uncertainty surrounding a decision. If the cost of further research is greater
than the EVPI at a given cost-effectiveness threshold, further research is not worthwhile. However,
if the cost of further research is lower than the EVPI, the research is potentially worthwhile. Determining
whether or not specific research is worthwhile requires a comparison of the value of the actual reduction
in uncertainty achieved by that research, which can be assessed through the expected value of sample
information, with the actual costs of the research. Here, the uncertainty surrounding the decision to
implement the FFIT programme was formally assessed using the EVPI to determine the potential worth of
undertaking further research. We used only the hypothetical base case for the EVPI analysis, as the results
of all six scenarios were highly similar, and the base case was considered the most likely scenario. As in the
RCT, the eligible population for this analysis was specified as Scottish men aged 35–65 years identified
over the next 3 years with a BMI of ≥ 30 kg/m2: a population of 365,000 men.44
Scenario analysis
Uncertainty about the long-term sustainability of behavioural change (structural uncertainty) was examined
through a scenario analysis (again using the hypothetical base case scenario only) that limited the time frame
for the risk reduction impact of the intervention (assuming that new behaviours and associated outcomes will
not be sustained indefinitely). We restricted the effect of the FFIT programme to 2 years beyond the 3.5-year
follow-up period (5.5 years in total since the FFIT-FU-I group started the FFIT programme) by returning to the
individual’s baseline hazard predictions for BMI, systolic BP and smoking after 2 years in the model, with
diabetic status, socioeconomic status and family history of CVD remaining unchanged. The FFIT-FU-I group
and base case scenario were put through the same hazard predictions after 5.5 years.
Results
Comparing the Cardiovascular Disease (Body Mass Index) Policy model with the original
Cardiovascular Disease (CVD) Policy model
The comparison of the CVD (BMI) Policy model with the original CVD Policy model indicated that the
incremental costs and effects were approximately of the same order in both models. However, as shown in
Table 27, costs were higher, and absolute QALYs were lower, in the CVD (BMI) Policy model.
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Lifetime cost-effectiveness
Table 28 shows that, over the lifetime modelling, the FFIT programme is more expensive than no active
intervention, with an additional cost of around £1450–1680 per individual. The FFIT programme is also
more effective, with an increase of 0.679–0.821 QALYs. As a result, the FFIT programme is associated with
an incremental cost-effectiveness of £1790–2200 per QALY gained.
Cost-effectiveness acceptability curves and expected value of perfect information
(EVPI) analyses
Figure 5 shows the uncertainty surrounding the estimates of the lifetime incremental costs and effects for
the different hypothetical control scenarios. There is no uncertainty surrounding the existence of a cost
difference; the FFIT programme is more expensive than no active intervention (i.e. all of the incremental
costs are positive), although there is some uncertainty about the extent of the cost difference in each
analysis. In addition, there is no uncertainty surrounding the existence of a difference in effect (i.e. all
the incremental QALYs are positive), although again there is uncertainty about the extent of the effect
difference. Furthermore, costs and health outcomes (effect) are highly correlated.
TABLE 27 Average discounted lifetime costs and QALYs: original CVD Policy model vs. CVD (BMI) Policy model
Study arm
Model
CVD Policy CVD (BMI) Policy
Cost (£) Life-years QALYs Cost (£) Life-years QALYs
FFIT-FU-I 19,500 66.9 65.6 27,700 66.1 62.2
No active intervention 18,400 66.5 65.2 26,300 65.7 61.8
Incremental 1070 0.430 0.380 1400 0.400 0.380
TABLE 28 Lifetime results and incremental cost-effectiveness ratios
Scenario
FFIT-FU-I groupa Hypothetical control scenarios ICER
Discounted
costsb (£)
(95% CI)
Discounted
QALYsb
(95% CI)
Discounted
costsb (£)
(95% CI)
Discounted
QALYsb
(95% CI)
Incremental
costs (£)
Incremental
QALYs
ICER cost
per QALY
(£)
Base
case
27,400
(27,200 to 27,500)
65.8
(65.8 to 65.8)
25,700
(25,600 to 25,800)
65.0
(65.0 to 65.1)
1680 0.781 2150
1 27,400
(27,200 to 27,500)
65.8
(65.8 to 65.8)
25,700
(25,600 to 25,800)
65.0
(65.0 to 65.0)
1640 0.782 2100
2 27,400
(27,300 to 27,500)
65.8
(65.8 to 65.8)
25,900
(25,800 to 26,000)
65.1
(65.1 to 65.2)
1500 0.679 2200
3 27,400
(27,200 to 27,500)
65.8
(65.8 to 65.8)
25,900
(25,800 to 26,000)
65.1
(65.1 to 65.1)
1510 0.691 2190
4 27,400
(27,200 to 27,500)
65.8
(65.8 to 65.8)
25,900
(25,800 to 26,000)
65.0
(65.0 to 65.0)
1450 0.809 1800
5 27,400
(27,200 to 27,500)
65.8
(65.8 to 65.8)
25,900
(25,800 to 26,000)
65.0
(65.0 to 65.0)
1470 0.821 1790
ICER, incremental cost-effectiveness ratio.
a The minor variation in the FFIT-FU-I group results are because of the probabilistic sensitivity analysis.
b Costs and utilities were discounted at 3.5% in accordance with NICE guidance.76
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The cost-effectiveness acceptability curves for the lifetime analysis (Figure 6) illustrate the probability that
the FFIT programme is cost-effective for any given value of the cost-effectiveness threshold. Figure 6 shows
that in the base case scenario (which is also representative of scenarios 1–3) the FFIT programme becomes
the cost-effective option at a willingness-to-pay threshold of just over £2000, and in scenario 4 (which is
also representative of scenario 5) the FFIT programme becomes the cost-effective option at a willingness-
to-pay threshold of just under £2000. This demonstrates that, when the decision-maker is willing to pay
£20,000 or £30,000 per QALY (the willingness-to-pay threshold generally accepted by NICE76), there is no
uncertainty that the FFIT programme is cost-effective compared with a no active intervention alternative.
2200
(a)
2000
1800
1600
In
cr
em
en
ta
l c
o
st
s 
(£
)
1400
1200
1000
0.7 0.75 0.8
Incremental QALYs
0.85 0.9
Base case
Scenario 1
1900
(b)
In
cr
em
en
ta
l c
o
st
s 
(£
)
1000
1100
1200
1300
1400
1500
1600
1700
1800
0.6 0.65
Incremental QALYs
0.7 0.75
Scenario 2
Scenario 3
(c)
In
cr
em
en
ta
l c
o
st
s 
(£
)
1000
1100
1200
1300
1400
1500
1600
1700
0.7 0.75
Incremental QALYs
0.850.8 0.9
Scenario 4
Scenario 5
FIGURE 5 Incremental cost-effectiveness planes for the six hypothetical control scenarios. (a) Base case and scenario 1;
(b) scenarios 2 and 3; and (c) scenarios 4 and 5.
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Indeed, if a decision-maker is willing to pay more than approximately £2500 per QALY, there is no
uncertainty that the FFIT programme is cost-effective.
The EVPI analysis shown in Figure 7 demonstrates that there is very little value associated with further
research if the decision-maker is willing to pay more than £2500 per QALY. For cost-effectiveness
thresholds below this level, there is considerable value in undertaking further research. For the range
of thresholds generally employed in the UK (£20,000–30,000 per QALY), there is no uncertainty about
implementing the FFIT programme and, consequently, no potential value in undertaking further
cost-effectiveness research.
Scenario analysis
The scenario analysis (as shown in Table 29 and Figure 6) indicates that the FFIT programme remains
cost-effective when the impact of the beneficial behaviour change on the intervention is limited to
5.5 years. Specifically, although the FFIT programme remains more expensive than no active intervention,
the average additional cost is reduced to £1025 (95% CI –£85 to £1220) per individual (from £1680,
95% CI –£1480 to £1870, per individual in the lifetime base case analysis). The results also indicate that
the FFIT programme remains more effective, but to a lesser extent, with an average increase of 0.639
(95% CI –0.595 to 0.693) QALYs (compared with 0.781, 95% CI –0.732 to 0.831 QALYs in the base case
lifetime analysis). The overall result is to improve the cost-effectiveness of the FFIT programme, with an
incremental cost-effectiveness ratio of £1600 per QALY gained (compared with £1790–2200 per QALY
gained in the lifetime analysis).
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Heterogeneity analysis
Introduction
We explored potential heterogeneity of the cost-effectiveness of the FFIT programme to see if there were
any differences according to baseline BMI. BMI was selected for the heterogeneity analysis, as BMI is an
important eligibility criterion for participation in the FFIT programme.
Methods
We undertook a bivariate analysis of the modelled lifetime QALYs and costs associated with the FFIT-FU-I
group compared with the hypothetical base case scenario for differences in baseline BMI of > 30, > 35
and > 40 kg/m2.
Results
Table 30 shows that there is a difference in utility of 0.630 QALYs between the FFIT-FU-I group and the
hypothetical base case scenario, but for men with a baseline BMI of > 35 kg/m2 there is a significantly
greater effect in health outcomes. The difference in costs between the FFIT-FU-I group and the base case
scenario is £1440, but in men with a BMI of > 40 kg/m2 the FFIT programme becomes cost saving
[i.e. there is a cost-saving of £1290, 95% CI –£1440 to £2730, per individual].
TABLE 29 Average lifetime costs and QALYs, limiting intervention effect to 5.5 years: base case scenario
FFIT-FU-I group Base case scenario ICER
Cost (£) (95% CI) QALYs (95% CI) Cost (£) (95% CI)
QALYs
(95% CI)
Incremental costs
(£) (95% CI)
Incremental
QALYs (95% CI)
26,700
(26,600 to 26,900)
65.7
(65.6 to 65.7)
25,700
(25,600 to 25,800)
65.0
(65.0 to 65.1)
1025
(1480 to 1870)
0.639
(0.595 to 0.693)
ICER, incremental cost-effectiveness ratio.
TABLE 30 Bivariate analysis of the FFIT programme lifetime costs and QALYs by baseline BMI
Risk factor Coefficient Standard error z p> z 95% CI
Discounted QALYs
Intervention effect –0.632 0.617 –1.02 0.306 –1.84 to 0.577
BMI (kg/m2)
> 30 –0.571 1.01 –0.560 0.574 –2.56 to 1.42
> 35 –1.96 0.716 –2.74 0.006 –3.36 to –0.555
> 40 -0.672 0.957 –0.700 0.483 –2.55 to 1.20
Constant 71.0 2.22 32.1 0.000 66.7 to 75.3
Discounted costs (£)
Intervention effect –1440 589 –2.45 0.014 –2600 to –287
BMI (kg/m2)
> 30 –248 969 –0.260 0.798 –2150 to 1650
> 35 719 684 1.05 0.293 –622 to 2060
> 40 2730 915 2.99 0.003 938 to 4520
Constant 25,200 2116 11.9 0.000 21,000 to 29,300
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Summary and initial interpretation of results
The aim of the FFIT follow-up study economic evaluation (see Chapter 1, Aims and objectives) was to
establish the cost-effectiveness of the FFIT programme over the medium and longer term. In this section,
we discuss our results in relation to the three subobjectives that related to this aim.
Subobjectives
Subobjective 1: the impact that sustained changes have had as a result of taking part in
Football Fans in Training on the cost-effectiveness of the programme at 3.5 years
The medium-term (3.5 year) analysis found similar cost-effective results to those of the FFIT RCT,44 and these
results were well below the willingness-to-pay threshold range of £20,000–30,000 per QALY used by NICE.76
In the follow-up study, the FFIT programme was associated an additional cost of £532–740 per individual
compared with no active intervention. The results also indicate that the FFIT programme is more effective than
no active intervention, with a gain of 0.046–0.051 QALYs over 3.5 years. As a result, the FFIT programme is
associated with an incremental cost-effectiveness of between £10,700 and £15,300 per QALY gained.
In the scenarios that model a population weight gain trajectory (base case and scenarios 2 and 4; i.e.
0.46 kg per year), the participants in the hypothetical control scenarios gain as much weight as the
participants in the scenarios that model the FFIT-FU-I group weight gain trajectory (scenarios 1, 3 and 5;
i.e. 1.04 kg per year). The FFIT programme is therefore found to be slightly less cost-effective (but
negligibly so in terms of decision-making) in the scenarios modelling the population trajectories.
Subobjective 2: updating the modelling of the longer-term health outcomes and
resource use assessing the potential for cost-effectiveness
In the follow-up study lifetime analysis, the FFIT programme was associated with an incremental
cost-effectiveness of around £2000 per QALY gained, with no uncertainty that the FFIT programme is
cost-effective compared with a no active intervention for any value of the cost-effectiveness threshold
beyond approximately £2500 per QALY. Therefore, if the decision-maker is willing to pay more than this
value, there is no uncertainty that the FFIT programme is cost-effective.
Assumptions about the duration of the effect of the intervention are a key driver of cost-effectiveness,
and we undertook a scenario analysis limiting the treatment effect of the FFIT programme to 5.5 years.
The FFIT programme remained cost-effective, although there was a fall in the additional cost per QALY
associated with the programme. This result reflects the fact that restricting the period over which behaviour
change is sustained has a greater impact on the QALYs associated with the FFIT programme than on the
QALYs associated with no active intervention (reducing the incremental outcomes associated with the FFIT
programme). In addition, the reduction in QALYs has a greater impact on the lifetime costs associated with
the FFIT programme than on the cost of no active intervention (reducing the incremental costs associated
with the FFIT programme).
Subobjective 3: heterogeneity of the cost-effectiveness of the Football Fans in
Training programme
As the predictor analyses conducted as part of the outcome analyses (see Chapter 3, Baseline predictors of
long-term weight loss) did not show any baseline predictors of weight loss, we took the practical decision
of basing the cost-effectiveness heterogeneity analyses on BMI, one of the main eligibility criteria for taking
part in the FFIT programme. This analysis suggests that participation in the FFIT programme has a greater
impact on health outcomes for men with a BMI of > 35 kg/m2, and that, although the FFIT programme is
highly cost-effective overall, it becomes cost saving for men with a BMI of > 40 kg/m2.
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Chapter 6 Data linkage utility and feasibility
Introduction
Routinely collected health records are increasingly used to support health research, both in undertaking
observational studies and in supporting RCTs.95–98 Scotland has created a national research platform for the
provision of electronic patient records to approved research projects99 as part of an initiative from the
Medical Research Council and other major funders in the UK to create a network of centres of excellence
in research using e-health records. Previous work has suggested that routinely collected data are an
accurate replacement for cardiovascular end points in clinical trials compared with rigorously collected
clinical trial data.100
The FFIT RCT showed that the FFIT programme helped men lose weight, become more active, improve their
diet and maintain these changes to 12 months.43,44 However, nothing was known about the impact that the
programme had on clinical health outcomes. To address this gap, the FFIT follow-up study explored the
utility and feasibility of using linkage to routine NHS data sets to assess participants’ clinical health outcomes.
The specific aim of the ‘data linkage’ work was to investigate the potential for long-term, low-cost, passive
follow-up through linkage to routinely collected NHS data.
First, in relation to the utility of data linkage (see Utility of data linkage), we aimed to investigate long-term
clinical health outcomes (through linkage data on hospitalisations, mortality, prescribing, cancers, diabetes
and, when possible, blood test results) of RCT participants, and the extent to which these were associated
with long-term weight loss and behaviour change. Second, in relation to the feasibility of data linkage (see
Feasibility of data linkage), we aimed to investigate the extent to which men enrolling in current routine
deliveries of the FFIT programme were prepared to give permission for the transfer of their programme
data (as collected by coaches) to the research team, and to agree to the linkage to their NHS records.
Utility of data linkage
Introduction
In August 2012, the 688 men who took part in the RCT 12-month measurements43,44 were asked if they
would give consent for the research team to access their NHS records for future data linkage. Most men
(648/688, 94%) gave consent; this equates to 87% (648/747) of the original FFIT RCT cohort. In the FFIT
follow-up study, we aimed to apply to access these men’s NHS records to explore:
l the proportion of consenting men who could be followed up through data linkage
l the long-term clinical health outcomes from hospitalisations, mortality, prescribing, cancers, diabetes
and blood test results
l the extent to which these outcomes were associated with objectively measured change in weight (from
baseline to 3.5 years) and self-reported long-standing illnesses at 3.5 years (to test the validity of our
self-report data).
Methods
Definition of time periods for data linkage comparisons
In autumn 2015, we requested data to be extracted from the beginning of January 2009 to the most
recent data available from each database. The period covered by the data linkage study was divided into
different time periods to allow comparisons between the RCT intervention and comparison groups at
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various points in time, and across different periods of time for both groups combined. The four time
periods (periods A–D) are shown in Figure 8 and defined as follows.
l Period A: the 12 months before the intervention group started the FFIT programme (i.e. 12 months
before the RCT baseline measurements). The start date of period A was 365 days prior to the
randomisation date for each man.
l Period B: the 12 months during which participants were involved in the RCT. For the intervention
group, this included the period during which they took part in the FFIT programme; for the comparison
group, this was the 12-month period prior to being offered the opportunity to take part in the FFIT
programme. The start date of period B was the randomisation date for each participant, with the end
date being 365 days later.
l Period C: the 2.5-year period between the end of the RCT and the 3.5-year follow-up measures. At the
beginning of this period, participants in the comparison group were all offered a place on the FFIT
programme. The start date for period C for each participant corresponds to the end date of period B.
l Period D: the 12 months during which participants in the comparison group were given the opportunity
to take part in the FFIT programme (i.e. during the first 4 months of period C). Period D allowed
comparison with period B in the intervention group. The start date of period D for each man was the
autumn 2012 programme start date at the football club where he attended the FFIT programme.
Frequencies of events and percentages of participants admitted to hospital and using medications were
then reported according to the following comparisons.
1. Pre-FFIT programme delivery: compared the intervention group during period A with the comparison
group during period B
2. During FFIT programme delivery: compared the intervention group during period B with the comparison
group during period D
3. Long-term follow-up: compared the intervention group with the comparison group during period C
4. During FFIT RCT: compared the intervention group with the comparison group during period B
5. Pre-FFIT programme versus FFIT programme: the clinical health outcomes for the intervention group
during period A and the comparison group during period B were combined and compared with the
combined clinical health outcomes for the intervention group during period B and the comparison group
during period D.
Data management
The RCT database was archived at the Robertson Centre for Biostatistics (RCB) at the University of Glasgow.
RCB information security (IS) managers submitted participant names, gender, dates of birth, addresses and
RCT ID numbers securely to a named contact at the electronic Data Research and Innovation Service (eDRIS:
www.isdscotland.org/Products-and-Services/EDRIS) using a previously established secure file transfer process.
The identifiable data were used at eDRIS to index each participant to their Community Health Index (CHI)
number to allow the extraction of records on hospital episodes [Scottish Morbidity Records (SMR): SMR01
and SMR04], deaths and recorded cause of death (National Records of Scotland, Vital Events – Deaths),101
cancers (SMR06) and prescribing [Prescribing Information System (PIS)]. The extracted data had all identifiers
replaced by ID numbers and were then transferred back to a named IS manager at RCB,
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2.5 years
C
2.5 years
C
12 months
B
B
D
FFITa
FFITa
FFITa
Post RCTRCT
12 months
12 months
12 months
A
Pre RCT
Comparison group
FIGURE 8 Data linkage time periods. a, FFIT programme delivery period.
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as before. RCB IS managers linked the data to the RCT database using participants’ RCT ID numbers.
The new linked data set was made available to the project statistician for analysis within a secured network.
NHS research and development (R&D) approval for the data linkage utility study was obtained from
Greater Glasgow and Clyde Health Board (reference number GN15DI154). Further approval for linkage
and use of routinely collected clinical data was obtained from the Public Benefit and Privacy Panel for
Health and Social Care (reference number 1516-0215).
Preparation of linked data variables for analysis
Records from the SMR01, SMR04, SMR06 and recorded cause of death were classified using International
Classification of Diseases, Tenth Edition (ICD-10) codes102 and Office of Population, Censuses and Surveys
Classification of Surgical Operations and Procedures version 4 (OPCS-4) codes.103 Prescribing data were
classified using BNF categorisations,85 and other data sets used local coding schemes.
Analysis
Clinical outcomes were reported only for the participants who had consented to data linkage at the RCT
12-month measurements, with percentages of those who could be followed up through data linkage
reported overall and by group (intervention and comparison groups) also summarised. Numbers of hospital
admissions, deaths, cancer incidence and prescriptions were summarised for all participants who consented
to data linkage, and also by group, as frequencies of events and percentages of participants. Continuous
variables were summarised by the number of observations, number of missing values, mean and SD.
Categorical variables were summarised by the number of observations, the number of missing values and
the number and percentage of individuals in each category.
Formal group and time period comparisons were made using two-sample or paired t-tests or non-parametric
equivalents, as appropriate, for:
1. number of hospital admissions
i. overall
ii. by ICD-10 group (i.e. the first letter of the ICD-10 code) of primary diagnosis
2. number of prescriptions
i. overall
ii. by BNF chapter (first-level classification) to reflect broad disease categories (e.g. CVD)
iii. total number of BNF paragraphs (third-level classification) per participant to provide an indication of
number of different conditions being treated
iv. for specific medications, including antidepressants (BNF section 4.3), pain relief (BNF subsections
4.7.1, 4.7.2, 4.7.3), statins and other cholesterol-lowering drugs (BNF section 2.12), diabetes
medications (BNF section 6.1), non-steroidal anti-inflammatory drugs (BNF subsection 4.7.1), aspirin
(BNF approved name aspirin), hypertensives (BNF subsections 2.5.1, 2.5.2, 2.5.3, 2.5.4) and
hypnotics and anxiolytics (BNF section 4.1).
The following outcomes were summarised overall and by RCT group, but no formal comparisons were
performed owing to small numbers of:
l deaths
l cancer incidences
l psychiatric hospital admissions
l strokes or myocardial infarctions.
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Mixed-effects regression models, with a random effect for football club and a fixed effect for RCT group,
assessed the relationship between hospitalisations and prescriptions (yes vs. no) as the clinical outcome,
and the following explanatory variables measured from the start date of time period B to the end date of
time period C:
l weight at RCT baseline
l change in weight from baseline to 3.5 years
l self-reported number of long-standing illnesses at 3.5 years.
All mixed-effects regression models were reported as relative risks or odds ratios, as appropriate, with
corresponding 95% CIs and p-values.
Results
Proportion of consented men followed up through data linkage
As shown in Table 31, indexing was successfully completed for 645 men: 86.3% of the original RCT
population and 99.5% of the data linkage consented group. Indexing was successful for more men in the
comparison group (89.8%) than in the intervention group (82.9%), but this was mainly a result of the
greater loss to follow-up at 12 months in the FFIT RCT intervention group.
Long-term clinical health outcomes
As shown in Table 32, linkage was performed for the 645 indexed men to hospital episode statistics,
cancer registry, the PIS and National Records of Scotland death records. We had hoped to also link to
diabetes care records and blood test laboratory results, but these were still unavailable at the time of the
follow-up study. Owing to the small numbers of recorded deaths, cancer registrations and admissions
to a psychiatric unit, statistical comparisons between the groups and across different time periods were
restricted to general hospital admissions (SMR01) and prescribing (PIS) records.
General hospital admissions
General hospital admissions were categorised into broad subject groups using the ICD-10 code for the
main reason for admission (e.g. codes starting with C are classed as neoplasms) (Table 33) and then
split into different time periods (as described in Definition of time periods for data linkage comparisons).
TABLE 31 Summary of numbers of RCT participants followed up through data linkage, overall and by group
Population
Group, n (%)
FFIT RCT cohort Intervention Comparison
RCT population n= 747 n = 374 n = 373
Data linkage consented population 648 (86.7) 312 (83.4) 336 (90.1)
Data linkage analysis population 645 (86.3) 310 (82.9) 335 (89.8)
Linkage not possible 102 (13.7) 64 (17.1) 38 (10.2)
RCT 12-month measures population n= 688 n = 333 n = 355
Data linkage consented population 648 (94.2) 312 (93.7) 336 (94.6)
Data linkage analysis population 645 (93.8) 310 (93.1) 335 (94.4)
Linkage not possible 43 (6.3) 23 (6.9) 20 (5.6)
Data linkage consented population n= 648 n = 312 n = 336
Data linkage analysis population 645 (99.5) 310 (99.4) 335 (99.7)
Linkage not possible 3 (0.5) 2 (0.6) 1 (0.3)
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There were no differences between the intervention and the comparison group in general hospital
admissions within any time period, or within the whole RCT cohort before and during the FFIT programme
(see tables i–iv, Report Supplementary Material 14).
Prescriptions
Prescriptions across all time periods were categorised using BNF chapters (Table 34) and split into the
different time periods. Table 35 shows that, overall, men in the comparison group received more
prescriptions in all time periods than those in the intervention group, but it suggests that this difference
was mainly because individual men in the comparison group had more prescriptions. There were no
differences in prescribing before and during the FFIT programme delivery period (see table v, Report
Supplementary Material 14).
Participants in the comparison group were more likely to have received at least one prescription than those
in the intervention group in the 12 months prior to commencing the FFIT programme (83.9% vs. 77.7%;
p = 0.0474), and during the RCT (83.9% vs. 77.7%; p = 0.0474). On average, the comparison group also
received significantly more prescriptions than the intervention group in the 12 months prior to commencing
the FFIT programme (comparison group, mean 13.9, SD 17.6; intervention group, mean 10.9, SD 14.6;
p = 0.0200), and in the 12-month period during which they took part in the FFIT programme (comparison
group, mean 15.1, SD 19.0; intervention group, mean 11.9, SD 15.9; p = 0.0313). Participants across both
groups received more prescriptions in the 12 months during which they took part in the FFIT programme
than in the 12 months prior to the FFIT programme (comparison group, mean 13.6, SD 17.6; intervention
group, mean 12.5, SD 16.3; p = 0.0025). These differences seemed to be driven by cardiovascular system,
urinary tract disorder, and musculoskeletal and joint diseases drugs (BNF chapters 2, 4, 7, and 10: see FFIT
tables vi–vii, Report Supplementary Material 14, and tables 7.3.1–7.18.5, Report Supplementary
Material 15).
Men in the comparison group were more likely than those in the intervention group to be taking
antidepressants both before (17.9% vs. 11.6%; p = 0.0248) and during the FFIT RCT (17.9% vs. 12.3%;
p = 0.0457). They were also more likely to be taking non-steroidal anti-inflammatory drugs in the
12 months prior to the RCT (17.9% vs. 12.3%; p = 0.0457). Across all participants who consented to data
TABLE 32 Summary of linkage to different data sets, overall and by group, across all time periodsa
RCT DL cohort (N= 645) DL intervention (N= 310) DL comparison (N= 335)
Number of
linked
participants
(%)
Number
of records
Number of
linked
participants
(%)
Number
of records
Number of
linked
participants
(%)
Number
of records
Hospital admissions
SMR01 (general hospital
admissions)
211 (32.7) 418 105 (33.9) 228 106 (31.6) 190
SMR04 (psychiatric unit
admissions)
4 (0.6) 6 2 (0.6) 3 2 (0.6) 3
Cancer registry 9 (1.4) 9 5 (1.6) 5 4 (1.2) 4
PIS prescribing 610 (94.6) 35,704 292 (94.2) 17,768 318 (94.9) 17,936
National Records of Scotland
death certificates
1 – 0 – 1 –
DL, data linkage analysis population.
a Numbers are counted from the entire data linkage data set, not just the periods of interest in Figure 8.
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linkage, there was an increase in the average number of prescriptions per participant for statins or other
cholesterol medications in the 12 months during which they took part in the FFIT programme compared
with the 12 months before their participation in FFIT programme (prior to the FFIT programme, mean 1.0,
SD 2.4; during the FFIT programme, mean 0.9, SD 2.1; p < 0.0001). Aspirin use showed the same pattern
(prior to the FFIT programme, mean 0.4, SD 1.5; during the FFIT programme, mean 0.3, SD 1.3; p = 0.0338).
Associations between clinical health outcomes, weight and long-standing illnesses
The relationships between hospitalisations and prescriptions in the 3.5 years after the start of the FFIT RCT,
and baseline weight, change in weight and number of long-standing illnesses at 3.5 years are shown in
Table 36. Only the number of long-standing illnesses self-reported at 3.5 years was related to admittance
to hospital and receiving a prescription.
TABLE 33 Number of admissions to a general hospital by ICD-10 category, overall and by group, across all time periodsa
RCT DL cohort
(N= 645)
DL intervention
(N= 310)
DL comparison
(N= 335)
Total number of admissions 418 228 190
Number of participants with ≤ 1 admission 211 105 106
Primary diagnosis, n (%)
Certain infectious and parasitic diseases 8 (1.9) 7 (3.1) 1 (0.5)
Neoplasms 31 (7.4) 27 (11.8) 4 (2.1)
Diseases of the blood/blood-forming organs, certain disorders
involving the immune mechanism
2 (0.5) 0 (0.0) 2 (1.1)
Endocrine, nutritional and metabolic diseases 12 (2.9) 1 (0.4) 11 (5.8)
Mental, behavioural and neurodevelopmental disorders 2 (0.5) 0 (0.0) 2 (1.1)
Diseases of the:
Nervous system 25 (6.0) 16 (7.0) 9 (4.7)
Eye and adnexa 12 (2.9) 6 (2.6) 6 (3.2)
Ear and mastoid process 1 (0.2) 0 (0.0) 1 (0.5)
Circulatory system 45 (10.8) 26 (11.4) 19 (10.0)
Respiratory system 16 (3.8) 8 (3.5) 8 (4.2)
Digestive system 61 (14.6) 31 (13.6) 30 (15.8)
Skin and subcutaneous tissue 12 (2.9) 7 (3.1) 5 (2.6)
Musculoskeletal system and connective tissue 52 (12.4) 25 (11.0) 27 (14.2)
Genitourinary system 29 (6.9) 15 (6.6) 14 (7.4)
Symptoms, signs and abnormal clinical and laboratory
findings, not elsewhere classified
74 (17.7) 38 (16.7) 36 (18.9)
Injury, poisoning and certain other consequences of external
causes
18 (4.3) 12 (5.3) 6 (3.2)
Factors influencing health status and contact with health
services
18 (4.3) 9 (3.9) 9 (4.7)
DL, data linkage analysis population.
a Numbers are counted from the entire data linkage data set, not just the periods of interest in Figure 8.
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TABLE 34 Number of prescriptions by BNF chapter, overall and by group, across all time periodsa
RCT DL cohort
(N= 645)
DL intervention
(N= 310)
DL comparison
(N= 335)
Total prescriptions 35,704 17,768 17,936
Number of participants with at least one prescription 610 292 318
BNF chapter
1. Gastrointestinal system 2654 (7.4) 1484 (8.4) 1170 (6.5)
2. Cardiovascular system 12,174 (34.1) 6216 (35.0) 5958 (33.2)
3. Respiratory system 2542 (7.1) 1182 (6.7) 1360 (7.6)
4. Central nervous system 6120 (17.1) 2763 (15.6) 3357 (18.7)
5. Infections 1339 (3.8) 635 (3.6) 704 (3.9)
6. Endocrine system 3888 (10.9) 1923 (10.8) 1965 (11.0)
7. Obstetrics, gynaecology and urinary tract disorders 1184 (3.3) 564 (3.2) 620 (3.5)
8. Malignant disease and immunosuppression 103 (0.3) 14 (0.1) 89 (0.5)
9. Nutrition and blood 346 (1.0) 253 (1.4) 93 (0.5)
10. Musculoskeletal and joint diseases 2035 (5.7) 1053 (5.9) 982 (5.5)
11. Eye 338 (0.9) 176 (1.0) 162 (0.9)
12. Ear, nose and oropharynx 609 (1.7) 237 (1.3) 372 (2.1)
13. Skin 1446 (4.0) 811 (4.6) 635 (3.5)
14. Immunological products and vaccines 51 (0.1) 32 (0.2) 19 (0.1)
15. Anaesthesia 24 (0.1) 6 (0.0) 18 (0.1)
Others 851 (2.4) 419 (2.4) 432 (2.4)
DL, data linkage analysis population.
a Numbers are counted from the entire data linkage data set, not just the periods of interest in Figure 8.
TABLE 35 Total number of prescriptions for data linkage consented participants, and number of participants with
at least one prescription, overall and by group
Variable
Data linkage analysis population
FFIT RCT cohort
(N= 645)
Intervention
(N= 310)
Comparison
(N= 335)
Total number of prescriptions
Pre-FFIT programme (IG period A vs. CG period B) 8047 3379 4668
During FFIT programme (IG period B vs. CG period D) 8750 3692 5058
Long-term follow-up (IG period C vs. CG period C) 23,965 10,697 13,268
During FFIT RCT (IG period B vs. CG period B) 8360 3692 4668
Number of participants with ≥ 1 prescription
Pre-FFIT programme (IG period A vs. CG period B) 522 241 281
During FFIT programme (IG period B vs. CG period D) 513 241 272
Long-term follow-up (IG period C vs. CG period C) 574 269 305
During FFIT RCT (IG period B vs. CG period B) 522 241 281
CG, comparison group; IG, intervention group.
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Feasibility of data linkage
Introduction
The FFIT programme has now been delivered to almost 4500 men in Scotland, and the Scottish Government
is currently funding further deliveries in 33 SPFL clubs. An opportunity therefore exists to build a cohort of
men who will take part in future deliveries of the FFIT programme for long-term passive follow-up of health
outcomes via linkage to routine NHS data sets. To test the feasibility of this, we aimed to investigate the
extent to which men enrolling in routine implementation deliveries of the FFIT programme in 2015 were
prepared to give permission for the transfer of their baseline and post-programme weight and BMI (as
measured by coaches in participating football clubs) to the research team, and to agree to linkage to their
NHS records.
Methods
Phase 1: spring 2015
The SPFL Trust identified 25 clubs as being due to start new deliveries of the FFIT programme between
January and March 2015. Of these, 20 clubs were selected (on grounds of proximity to Central Scotland)
for visits by members of the research team to ask participants for permission for data transfer and
data linkage.
The research team aimed to visit the clubs during the early weeks (sessions 1–4) of the FFIT programme to
maximise the number of participants in attendance. Once the session began, the researcher provided a
brief overview of the rationale of the data linkage study and what this meant for the individual, and gave
reassurances about anonymity in relation to men’s NHS records. All men were then asked to give written
permission or refusal for future data linkage via the completion of a data linkage permission form. The
protocol for phase 1 researcher data linkage visits to football clubs in spring 2015 is provided in Report
Supplementary Material 16. Field notes, focusing on the men’s responses and questions asked, were
written up electronically as soon as possible after each visit.
The number of men who were approached for data transfer and linkage permissions, as well as the
number and percentage who gave permission, were reported overall and by club. A descriptive summary
of the field notes was used to inform the development of a data linkage feasibility study coach protocol for
coaches to pilot during routine deliveries of the FFIT programme in autumn 2015.
TABLE 36 Relationship between clinical health outcomes, weight and self-reported long-standing illnesses at
3.5 years
Explanatory variables Odds ratio (95% CI) p-value
Any admission to hospital
Baseline weight (kg) 0.998 (0.989 to 1.008) 0.753
Change in weight from baseline to 3.5 years (kg) 1.011 (0.988 to 1.035) 0.340
Number of long-standing Illnesses at 3.5 years 1.615 (1.318 to 1.980) < 0.001
Any prescriptions
Baseline weight (kg) 1.004 (0.990 to 1.023) 0.677
Change in weight from baseline to 3.5 years (kg) 1.009 (0.970 to 1.049) 0.661
Number of long-standing illnesses at 3.5 years 1.932 (1.117 to 3.343) 0.019
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Phases 2a and 2b: autumn 2015
The aim of phase 2 was to test the feasibility of an implementation model (i.e. with the coaches who were
delivering the FFIT programme requesting permissions for data transfer and linkage) that could be used in
post-research deliveries of the FFIT programme. The SPFL Trust identified 22 clubs that were due to start
new deliveries of the FFIT programme between September and December 2015.
Coaches delivering these FFIT programmes were trained by a member of the research team in the new
data linkage feasibility study coach protocol (see Report Supplementary Material 16). The training was
conducted either in person during the routine 2-day training of new coaches to deliver the FFIT
programme (n = 4) or individually by telephone (n = 19). Coaches were asked to return all data (including
the session during which permissions were collected and the total number of men registered on the
current delivery of the FFIT programme) to the research team by Royal Mail tracked delivery, or courier.
Phase 2a
Delays in starting the FFIT programme at some clubs meant that only 11 out of 22 clubs delivered the
FFIT programme in autumn 2015. The remaining clubs planned to deliver the FFIT programme in spring
2016. Researchers attended four of the clubs delivering the FFIT programme in autumn 2015 to observe
the coaches delivering the data linkage protocol. Field notes were written up electronically as soon as
possible after each session in accordance with an observation pro forma (see Report Supplementary
Material 17).
The number of men who were approached for data linkage permissions, as well as the number and
percentage who gave permission, were reported overall and by club. A descriptive summary of the
observation field notes was used to refine the data linkage feasibility study coach protocol for phase 2b.
Phase 2b
Of the 11 clubs that were due to deliver the FFIT programme in spring 2016, 10 actually did so.
Members of the research team attended five of these clubs to observe the delivery of the data linkage
protocol. Field notes were written up, and data were summarised and reported as described for phase 2a.
Results
Phase 1
The research team visited 18 out of 20 clubs between January and May 2015 to ask participants
in new deliveries of the FFIT programme if they would be willing to provide permission for data transfer
and linkage. The remaining two clubs did not deliver the FFIT programme in spring 2015. The visits took
place across programme sessions 1–4 as follows: two clubs were visited in session 1, six in session 2, five in
session 3 and four in session 4, and one club was visited during the enrolment session (the coaches had
informed the research team that this was when session 1 was scheduled). The total number of men in
attendance was 297 (range 9–35 men at each club). Of these, 264 (88.9%) agreed to data transfer and
linkage. The percentage of men giving permissions ranged from 70.0% to 100.0% across the clubs.
(For detail, see table I, Report Supplementary Material 18.)
Common questions noted during early phase 1 visits (e.g. around anonymity and how the NHS records
would be identified, what data would be made available to the research team and how the results of any
data linkage would be reported) were incorporated into the explanation of the rationale for, and process
of, data transfer and linkage for later phase 1 club visits. Within sessions 1–4 of the programme, session 2
appeared to be the optimal time for asking for data transfer and linkage permissions: the men had
‘settled’ into the programme and attendance was high.
Phase 2a
Coaches at 11 clubs asked participants for permission for data transfer and linkage between October
and December 2015. Despite being fully trained to ask for permissions in session 2, fewer than half
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(5/11, 45.5%) did so. Others asked for permissions in session 1 (n = 1), session 3 (n = 1), session 4 (n = 1),
session 5 (n = 2) and session 6 (n = 1). The total number of men who completed data linkage permission
forms across the 11 clubs was 128 (range 5–19 men at each club), with 117 (91.4%, range 68.4–100.0%
men at each club) agreeing to data transfer and linkage. (For detail, see table ii, Report Supplementary
Material 18.)
Although coaches had been trained to report the total number of men who were registered on the
current delivery of the FFIT programme, only 7 out of 11 (63.6%) did so. This meant that we were unable
to gain an accurate picture of the proportion of men registered on the programme who agreed to data
linkage and transfer. When coaches did provide information about the number of men registered on the
programme, comparison with the number of data linkage permission forms returned suggested that
attendance at later sessions was similar to attendance at the earlier sessions.
There was slightly more variation across the clubs in terms of the percentage of men returning completed
data linkage permission forms who agreed to data transfer and linkage in phase 2a (range 68.4–100.0%
men at each club) in comparison with phase 1 (range 70.0–100.0% men at each club). This variation may
indicate some inconsistencies in the way the protocol was delivered. In the four clubs observed, it was
clear that, despite having been trained in the data linkage delivery protocol, most of the coaches still
lacked confidence in explaining the rationale and process of data linkage, and in answering questions.
Often the process was rushed, with a lack of discussion, and it was not clear that the men fully understood
what they were being asked to do.
Given the poor compliance with the delivery of the data linkage feasibility study coach protocol in
session 2, and the apparently high attendance at some of the later sessions, the decision was taken to
delay the introduction of information about data transfer and linkage until session 6 [when it was felt that
the men’s relationships with the coach(es) should be established]. In addition, to encourage the men to
fully consider the implications of data transfer and linkage before deciding whether or not to give their
permission, and to reduce the time pressure on coaches having to deliver the whole process in a single
session, men were not asked to complete a data linkage permissions form until session 7. Finally, instead of
being a stand-alone document, the data linkage feasibility study coach protocol was incorporated into
sessions 6 and 7 of the main FFIT coach delivery notes, to try to increase compliance with the timing
of delivery.
Phase 2b
Coaches at 10 clubs asked participants for permission for data transfer and linkage between February
and April 2016. Data on the timing of the delivery of the protocol were available for 6 out of 10 clubs,
either coach-reported or from researcher observation field notes, and five out of six clubs delivered the
information on data transfer and linkage during session 6, as per protocol. The total number of men
who completed data linkage permission forms across the 10 clubs was 87 (range 5–17), and 78 of
these (89.7%, range 76.9–100% men at each club) agreed to data transfer and linkage. (For detail,
see table iii, Report Supplementary Material 18.)
The number of completed data linkage permission forms returned in phase 2b (range 4–17) was smaller
than in phase 1 (range 9–35) and phase 2a (range 5–19), which may reflect the fact that the data linkage
permission process was conducted over two sessions. This conclusion is supported by variation in the dates
on the completed data linkage permission forms in some clubs, suggesting that coaches may have had
some problems in getting men to complete their forms after session 6 (i.e. not all did it in session 7,
as per protocol).
Observations were timed to coincide with the session in which the coaches informed the men about the
data linkage process. In four out of five clubs, this activity took place in session 6. Coaches at the fifth club
delivered it in session 3. In one club, session 6 was led by a coach who had not received training in the
data linkage protocol, because the main coach (who had been trained) was unavailable. This led to
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confusion about the materials that were to be handed out, and the men being largely left to learn about
the process by reading an information sheet. In three of the clubs, the activity was well delivered, with the
coaches raising most (if not all) of the key points, including the fact that agreeing to data transfer and
linkage was completely voluntary and would not affect men’s involvement in the FFIT programme. In the
club where information on the data linkage process was delivered in session 3, the coach appeared
rushed; nevertheless, the men did appear well informed, and the voluntary nature of the process was
clearly emphasised. Therefore, it appears that with adequate training, and when the data linkage
permissions activity is included in session 6, the coaches are able to deliver it confidently to allow men to
be fully informed before deciding whether or not to agree to data linkage. However, asking men to
complete permission forms the following week may have contributed to a lower rate of completion than in
previous phases.
Summary and initial interpretation of results
The overarching aim of our data linkage work (see Chapter 1, Aims and Objectives) was to explore the utility
and feasibility of using data linkage to routinely collected NHS data sets to allow long-term, low-cost, passive
follow-up of FFIT participants. In the current section, we summarise our results in relation to our objectives.
Utility of data linkage
We aimed to investigate the long-term clinical health outcomes of RCT participants, and the extent to which
these were associated with long-term weight loss and behaviour change. Specifically, we sought to explore:
l the proportion of consenting men who could be followed up through data linkage
l the long-term clinical health outcomes from hospitalisations, mortality, prescribing, cancers, diabetes
and (when possible) blood test results
l the extent to which these outcomes were associated with objectively measured change in weight and
self-reported long-standing illnesses.
Following up consenting men through data linkage
The data linkage utility study demonstrated that it was highly feasible to follow up participants through
data linkage within the Scottish system, with a 99.5% success rate in linking data to routine NHS records
for men who provided permission to do so.
Long-term clinical health outcomes
The linkage data showed that high proportions of participants had been admitted to hospital and/or
received prescribed medications from 2009 onwards. This finding suggests that the FFIT RCT cohort (or at
least those who consented to data linkage) had a number of existing conditions before, during and after
their participation in the RCT, confirming (as we reported previously47) that this was a high-risk group of
men. We did not detect any significant differences in hospital admissions; however, it is important to note
that the RCT power calculations were based on weight loss at 12 months (our primary outcome) and not
on hospitalisations or prescriptions.
Nevertheless, there were some differences in prescriptions, with the RCT comparison group (or at least those
who consented to data linkage) tending to receive more prescriptions than those in the intervention group.
Differences were seen in both the number of men receiving at least one prescription and the number of
prescriptions per man at various time points. Men across both groups also received more prescriptions in the
12-month period during which they took part in the FFIT programme than in the 12 months prior to the FFIT
programme. Finally, there was some suggestion that, in the 12 months during which men took part in the
FFIT programme, they received more preventative cardiovascular (e.g. statins and aspirin), urinary tract, and
musculoskeletal and joint medication.
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Associations between clinical health outcomes, change in weight and self-reported
long-standing illnesses at 3.5 years
Small numbers of reported deaths, cancers, psychiatric hospital admissions, and strokes or myocardial
infarctions meant that we were unable to explore associations between these outcomes and weight and
long-standing illnesses. For hospital admissions and prescriptions, we did not find any associations with
weight. Associations between hospital admissions and prescriptions and self-reported long-standing
illnesses confirmed the validity of our self-reported long-standing illnesses data.
Feasibility of data linkage
We aimed to investigate the extent to which men who enrolled in routine deliveries of the FFIT programme
in 2015 were prepared to give permission for passive long-term follow-up through transfer of data collected
by coaches during the programme to the research team, and for data linkage to their NHS records.
This was trialled in two ways: first, members of the research team attended FFIT sessions to ask for permissions
and, second, football club coaches asked participants for permissions as part of the routine delivery of the
FFIT programme (which was a more sustainable process for future roll-out). In spring 2015, when members of
the research team attended sessions, 89.2% (264/296) of men agreed. The proportions of men who agreed
when coaches asked for permissions were similar (autumn 2015, 91.4%, 117/128; spring 2016, 89.7%,
87/78). Observations suggested that (with adequate training) coaches were able to deliver the data linkage
permissions activity well in session 6 of the FFIT programme. We had asked the coaches to delay asking the
men to complete permissions forms until session 7; however, the relatively small number of completed forms
returned (compared with spring and autumn 2015) suggests that this protocol did not work well in practice
and should be reviewed in any future roll-out.
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Chapter 7 General discussion
Introduction
Rising levels of obesity and its associated health risks remain a major global health challenge.1 Therefore,
there is a clear need to develop interventions that can deliver sustained improvements in weight. One way
of doing this is by targeting the health behaviours associated with weight gain, physical inactivity and poor
diet at the individual level. Nevertheless, although the BCTs and practical strategies that are effective for
short-term weight loss are well described,4–6 longer-term weight loss is less well understood, particularly
in men.
In general, men are under-represented in weight loss intervention research: a recent review found that
only 27% of participants in randomised trials were men.104 The FFIT programme was designed to capitalise
on the powerful social and psychological connections to the team that ‘being a fan’ creates105 to engage
men in weight management through their football club. The 3.5-year follow-up of participants in a RCT
designed to evaluate the outcomes of the FFIT programme up to 12 months presents an excellent
opportunity to investigate long-term weight outcomes. The RCT comprised 747 men and reported mean
weight losses of 5.80 kg (95% CI 5.27 to 6.33 kg) at 12 weeks (immediately post programme) and 5.56 kg
(95% CI 4.70 to 6.43 kg) at 12 months in the intervention group, and (adjusted) between-group weight
loss differences of 5.18 kg (95% CI 4.35 to 6.00 kg; p < 0.0001) at 12 weeks and 4.94 kg (95% CI 5.94 to
3.95 kg; p < 0.0001) at 12 months, both in favour of the intervention group. Retention at the 12-month
measures was 92% (89% in the intervention group; 95% in the comparison group). All attendees at the
12-month measures were asked to consent to long-term follow-up; 97% did so.
In this report we present the findings of the 3.5-year FFIT follow-up study, a longitudinal cohort study that
investigated the long-term weight, behavioural and psychological outcomes of RCT participants (both the
RCT intervention group, who commenced FFIT in autumn 2011, and the RCT comparison group, who were
given the opportunity to take part in FFIT in autumn 2012, although not all did so). We also present the
results of a qualitative investigation of men’s experiences of trying to sustain weight loss long term, and a
health economic evaluation of the medium-term and lifetime cost-effectiveness of the FFIT programme.
Finally, we present the results of an investigation of the potential for and practicality of establishing a
system of long-term, low-cost, passive follow-up of men taking part in future routine deliveries of the FFIT
programme through linkage to NHS data sets.
Interpretation of results
Sustained improvements in weight, behavioural and psychological outcomes at
3.5 years
The follow-up study showed that men who took part in the FFIT programme during the RCT (the FFIT-FU-I
group) retained a significant reduction in weight (2.9 kg from baseline) 3.5 years after the start of their
participation in the FFIT programme. Almost one-third of men (32.1%, 75/233) demonstrated a clinically
important weight loss (of ≥ 5%3) at 3.5 years in comparison with their baseline weight (although 67.8%
did not). The FFIT-FU-I group also showed sustained improvements in waist circumference, percentage
body fat, BMI, BP, self-reported PA, diet and alcohol consumption, and measures of psychological and
physical well-being.
This level of long-term weight loss is better than reported by a previous weight loss management RCT106 in
which, after losing on average 8.5 kg from baseline during a 6-month intervention, 1032 women and men
were randomised to an interactive website, one-to-one monthly telephone contact or self-control weight
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management conditions. At 36 months from enrolment in the study (30 months from randomisation),
those in the self-control group (the most similar condition to the FFIT programme) showed a mean
(adjusted) reduction of 2.9 kg (SD 0.4) from their initial weight. The FFIT-FU-I group sustained this level of
weight loss at 42 months.
Nevertheless, men in the FFIT-FU-I group did show some weight regain (2.59 kg) between the 12-month
and 3.5-year measurements (equating to an average weight gain of 1.04 kg per year). Although this is
more than estimates of annual weight gain in the general population (around 0.46 kg per year),77 it
compares favourably with patterns of regain following participation in weight loss interventions, in which
participants typically show a regain of 1–2 kg per year (often more, around 30–35% of weight lost, in the
earlier years), with most participants returning to their baseline weight within 3–5 years.7–14,18
Although there was a decrease in levels of self-reported total and vigorous PA between 12 months and
3.5 years, levels of walking remained stable. At 3.5 years, men were walking an extra 90 minutes (297
MET-minutes) per week more than at baseline. Our qualitative interviews revealed that many men were
continuing to walk as part of their normal routine, as they had been encouraged to do during the FFIT
programme. Long-term follow-ups of PA interventions are rare;107 therefore, the FFIT follow-up study
provides important new evidence of how men’s initial enthusiasm for walking during the FFIT programme,
as reported previously,108 has successfully translated into an ongoing behaviour that has become part of
many men’s everyday lives.
Our findings also suggest that men were sitting less at 3.5 years than at baseline (by around 30 minutes
per day), despite the fact that sedentary behaviour was not an explicit target of the programme. However,
caution is required in interpreting this finding, as although the self-report question used to capture sitting
time in the International Physical Activity Questionnaire-Short Form has good reliability and acceptable
validity against accelerometers in epidemiological studies,109 to our knowledge its sensitivity to detect
change in sitting has not been demonstrated.
In relation to diet, the FFIT-FU-I group appeared to be successful in sustaining improvements in intake of
fatty and sugary foods and alcohol, and in reductions in portion sizes of cheese and meat from 12 months
to 3.5 years. Our qualitative interviews showed that most men (regardless of success in long-term weight
control) were continuing to use strategies that they had learned on the FFIT programme to improve their
diet. The sugary food score in the modified DINE56 included consumption of biscuits, chocolates, sweets
and sugary drinks, and many interviewees described continuing to eat fewer unhealthy snacks and to
swap sugary drinks for diet drinks or water at 3.5 years. In the RCT 12-week focus groups, information
on portion sizes emerged as a highly valued part of the programme,44 and the 3.5-year interviews
indicated that men had adopted their own strategies (e.g. weighing their food or using smaller plates)
to continue to limit portion size over the long term. Continued reductions in alcohol consumption appear
to have been achieved mainly by limiting or completely cutting out alcoholic drinks when at home;
very few men described cutting back on drinking when out socialising.
Finally, there was a decrease in fruit and vegetables consumption between 12 months and 3.5 years.
Nevertheless, the FFIT-FU-I group was still eating more fruit and vegetables than at baseline. Fruit and
vegetables consumption among Scottish men remains low (on average three portions per day);110 therefore,
the modest long-term improvements in fruit and vegetables consumption that result from participation
in the FFIT programme are an important finding that is associated with a reduction in risk of premature
death (from any cause) of about 20%.111
Long-term outcomes following ‘routine deliveries’ of Football Fans in Training
Men in the FFIT-FU-I group took part in the FFIT programme during the RCT when its delivery was overseen
by the research team, who observed two sessions at each football club, interviewed the coaches and
conducted focus groups with participants. Men in the FFIT-FU-C group were offered an opportunity to
undertake the programme after the RCT 12-month measures. At this point, responsibility for the oversight,
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management and ongoing evaluation of the FFIT programme was passed from the research team to the
SPFL Trust. The follow-up study has therefore presented an opportunity to investigate the long-term
outcomes of men who took part in the first ‘routine deliveries’ of the FFIT programme, which potentially
has more ecological validity than the more ‘research-intensive’ programme deliveries that took place during
the RCT. At the 3.5-year measures (i.e. 2.5 years after having the chance to start participation in the FFIT
programme), the long-term weight, PA, dietary and psychological outcomes of the FFIT-FU-C group were
very similar to those of the FFIT-FU-I group. The weight outcomes were also comparable with those in the
previous weight loss management RCT described in Sustained improvements in weight, behavioural and
psychological outcomes at 3.5 years.106
These findings demonstrate that there is no reason why the long-term outcomes from ongoing routine
deliveries of the FFIT programme should differ from those obtained by men who took part in the programme
under research conditions. Indeed, since the end of the RCT, the research team (with funding from the
University of Glasgow) has worked closely with the SPFL Trust to develop a sustainable model to support
the roll-out of the FFIT programme nationally and internationally. This ‘routine delivery’ model includes
standardised 2-day training for new coaches to become accredited to deliver the FFIT programme, with a
requirement for existing coaches to attend these sessions to update their skills and knowledge on a regular
basis. In addition, the SPFL Trust has appointed a development officer to act as the main point of contact for
all football clubs and to quality assure session delivery. Finally, as part of an exclusive licensing agreement
between the University of Glasgow and SPFL Trust for the delivery of the FFIT programme, members of SPFL
Trust and the core research team meet regularly to review audit data from all clubs.
This ‘routine delivery’ model has now been rolled out to 33 SPFL clubs, and the FFIT programme has
already been delivered to almost 4500 men. To date, seven English football clubs have been trained by the
SPFL Trust to deliver the FFIT programme and, following similar procedures, 12 football clubs in Germany
(funded by German Cancer Aid, through a grant to IFT-Nord). The research team has also worked with the
SPFL Trust to adapt the FFIT programme for delivery to women (currently being delivered in 25 SPFL clubs)
to satisfy the demand for the programme from female fans and family members of men who have taken
part in the FFIT programme.
Factors associated with long-term weight outcomes
The role of physical activity and diet
We did not find any subgroups of men who were more (or less) likely to achieve good long-term weight
outcomes on the basis of our prespecified potential baseline predictors (age, BMI, education level,
socioeconomic status, marital status, orientation to masculine norms and number of long-standing illnesses)
Our mediator analyses suggested that regular PA (including walking and vigorous PA), and conscious dietary
regulation (including reductions in fatty and sugar foods, portion sizes and regular mealtimes) and increased
intake of fruit and vegetables were all associated with improved long-term weight outcomes. The findings
are in line with existing evidence pointing to the role of both PA and dietary restriction in weight loss
maintenance,16–18 and confirm the utility of many of the strategies that men were introduced to during the
FFIT programme and still talked about using to control their weight in the 3.5-year qualitative interviews.
Routinisation and the formation of new (PA and dietary) habits are important for behaviour maintenance;23
however, the men’s accounts suggested that work was often required to maintain new habits. They talked
about the importance of planning and organisation to allow them to pursue PA and healthy eating in the
face of competing work and family commitments.
Many men also spoke about the role of PA in weight loss and weight regain. For some, PA and weight
appeared to be almost inextricably linked, whereas others spoke about a more indirect association (i.e. being
more active encouraging them to eat better). Previous studies32,112,113 have highlighted that men are more likely
to use PA as a strategy to manage their weight than women. Given the important role of PA in long-term
weight control,16,17,19 the promotion of PA (e.g. encouraging the incorporation of walking into daily routine,
as in the FFIT programme) may be a particularly useful strategy to improve weight loss maintenance in men.
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The mediator analyses also revealed that increased self-reported sitting time was associated with poorer
long-term weight outcomes, which is consistent with previous evidence of an association between
increased sedentary time and risk of obesity.114 The provision of information and advice around decreasing
sedentary time, alongside increasing PA, may therefore be useful to improve the long-term outcomes of
weight management programmes (see Further research).
Finally, given the finding of a positive association between the consumption of fruit and vegetables and
long-term weight loss, and the fact that men in the FFIT-FU-I group had reduced their consumption of
fruit and vegetables during the follow-up period, programmes aimed at men, who may be more reluctant
than women to eat fruit and vegetables,115 should place more emphasis on the importance of finding
sustainable ways to increase the intake of fruit and vegetables.
The role of behaviour change techniques
As theoretical accounts of behaviour change maintenance predict,23 regular self-monitoring of weight and
a supportive social environment (e.g. through ongoing contact with other men and coaches from the FFIT
programme) were associated with lower weight at 3.5 years. Most men had continued some form of
monitoring of their weight (either directly, through weighing themselves, or indirectly, often through the fit
of their clothes) and many also described continuing to monitor their PA (some, but not many, continuing
to use pedometers or alternative strategies, which included being aware of the distance or time spent
walking). Some men had adopted new technologies that allowed them to monitor steps taken and other
forms of PA (e.g. running and cycling), and some also spoke about using these to monitor diet and calories
consumed. A number of men continued to set themselves goals and targets in relation to weight and PA,
although sometimes these goals were rather loosely defined. Nevertheless, some men found it useful to
set an upper weight threshold that they did not want to cross to help them maintain their weight at a
level that was comfortable for them.
The coaches who deliver the FFIT programme are trained to build on the men’s common interest in football
and to encourage the formation of a positive group dynamic to allow the men to support each other in
making changes to their PA and diet.116 During the programme (in session 12) the coaches encourage the
men to consider how they can meet up once the FFIT programme is finished. In the 3.5-year interviews, men
described the importance of continuing to meet up with other FFIT participants in their ongoing efforts to
control their weight. However, not all men were able to attend ‘follow-on group’ meetings. Some men
complained that there was no such group at their football club, that the meeting times or locations were
not convenient or that the activity that the group did (often playing football matches, which some men
found too competitive or strenuous) did not suit them. Some of these men attributed their weight regain to
their lack of ongoing contact with fellow FFIT participants, but others described finding sources of social
support elsewhere, for example through sports club membership, other friends and work colleagues, and
family members.
The role of innate psychological needs
Self-determination theory suggests that maintenance of behaviour change requires satisfaction of innate
psychological needs for autonomy (associated with the internalisation of regulation), competence to perform
behaviours and relatedness to others.20,21 Our mediator analysis results were consistent with these hypothesised
relationships: associations with improved long-term weight outcomes were found for autonomous regulation,
internal locus of control, perceived competence for PA and dietary behaviours, and relatedness to other people.
In the 3.5-year interviews, men described a range of factors that continued to regulate their behaviours. These
included interactions with health professionals, family members and friends (external factors), and more internal
factors, such as personal health benefits, avoidance of guilt or embarrassment, and doing things because they
valued them (e.g. being able to do more things with their children or grandchildren) or simply because they
found them to be enjoyable. A few men articulated their journey from initially wanting to make changes
because of external factors, to continuing to manage their weight because they were enjoying the changes they
had made. However, accounts of changed identities (or of viewing themselves differently) as a result of the
changes that they had made were evident in interviews only with men who had been successful in long-term
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weight control. This is consistent with self-determination theory, which suggests that this fully integrated
regulation is the most stable form of regulation and, therefore, most supportive of maintenance of change.
Our mediator analyses suggest that the type of relatedness with other FFIT participants that is supportive
of positive long-term weight outcomes (intimacy) may be qualitatively different from that required from
family members (acceptance). Consistent with this, the extent to which they were able to continue
meeting up with other FFIT participants seemed important in many men’s accounts of their motivation to
maintain their weight loss and lifestyle changes. However, men’s descriptions of maintenance of change
and relationships with family members appeared more complex. This echoed findings from observations of
non-RCT deliveries of the FFIT programme and post-programme participant focus groups, which suggested
that although some men experienced wholehearted support from spouses/partners (characterised in
our analysis as ‘facilitative allies’), for their efforts to improve their eating practices, others experienced
more muted support (‘detached allies’) and in relatively rare cases felt that their efforts to change were
undermined by spouses or partners.117 Examples of supportive ‘facilitative or detached allies’ and family
members ‘undermining change’ were also evident in the 3.5-year interviews, but these extended beyond
spouses or partners and eating practices to include other family members (i.e. children) and PA.
Factors that hinder and support positive long-term weight outcomes
Many of the factors that hindered men’s attempts to control their weight long term were similar to those
described in the RCT 12-month focus groups.44 Associations between injury and joint pain and poorer
long-term weight in the mediator analyses were further elucidated in the 3.5-year interviews in which men
described how various injuries had restricted their PA. Other barriers identified by the men included poor
weather, holidays and festivities, and time pressures. Nevertheless, contrary to theoretical accounts, which
suggest that stressors that deplete psychological and physical resources undermine maintenance of
behaviour change,23 there was no association between life events and long-term weight outcomes in the
mediator analyses. One explanation may be that many life events can either disrupt or facilitate men’s
efforts to lead a healthy lifestyle. For example, in the interviews, although some men spoke about how
changing jobs had a negative impact (e.g. longer hours, moving to a desk job), others described it as an
opportunity to improve their lifestyle (e.g. having a more regular working pattern, being on their feet all
day). However, the way in which life events were measured in the follow-up study questionnaire was too
crude to distinguish between such positive and negative impacts.
Throughout our analysis of the 3.5-year interviews, we systematically noted similarities and differences in
accounts between men who appeared to have been successful in controlling their weight long term and
those who had not. We found that almost all men had taken on board some of the main messages from
the FFIT programme in relation to PA and healthy eating. Many were continuing to walk regularly and/or
do other forms of PA. Nevertheless, there was evidence that men who were successful in long-term weight
control may have been more ‘committed’ to being physically active than those who were not, with some
men (e.g. long-term maintainers) describing setting themselves PA challenges to push themselves further.
Likewise, in relation to diet, although men who had not succeeded in maintaining weight loss long term
attempted to exercise dietary restriction, they may have experienced more frequent (or more severe) lapses
than men who were successful in managing their weight long term. Men who were successful described
clearer strategies to avoid slipping back into old (bad) habits, and generally spoke in more positive terms
about facing up to (and overcoming) challenges.
It appeared that men who had lost weight before they began the FFIT programme but who had not
maintained it (the pre-FFIT achievers) may have been less successful than other groups (including those
who regained weight by 3.5 years) in putting into practice the BCTs, and practical PA and healthy eating
strategies they had learned during the FFIT programme. One explanation may be that losing weight before
FFIT had made them less receptive to some of the programme’s healthy lifestyle messages.
Finally, it was clear from the men’s accounts that even for those who were successful in controlling their
weight at 3.5 years, the journey was not always smooth. The delayed responder group (men who had
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not achieved ≥ 5% weight loss at 12 months but went on to achieve it at 3.5 years) was particularly
interesting in this respect. The accounts of some delayed responders suggest that participation in the FFIT
programme provided them with tools for weight loss that they were able to put in practice when life
circumstances (e.g. a health diagnosis, a change of job or a family wedding) subsequently provided an
additional trigger for them to make changes that they were then able to maintain over the long term.
Medium-term and lifetime cost-effectiveness of the Football Fans in Training programme
The medium-term cost-effectiveness analysis demonstrated that the FFIT programme was cost-effective,
with an incremental cost of £10,700–15,300 per QALY gained. In the lifetime analysis, the programme was
associated with an incremental cost-effectiveness of around £2000 per QALY gained, with no uncertainty
that the FFIT programme is cost-effective compared with a no active intervention for any value of the
cost-effectiveness threshold beyond approximately £2500 per QALY. Therefore, if the decision-maker is
willing to pay more than this value, there is no uncertainty at all that it is cost-effective. These results are
comparable with the cost-effectiveness of community-based PA (US$14,000–69,000 per QALY) and
behavioural (US$235–30,419 per QALY) interventions found in previous reviews.118,119
In the medium-term analysis, the results of the hypothetical control scenarios in which the RCT comparison
group 12-month data were extrapolated, after excluding the 11% of men who lost ≥ 5% weight at
12 months (scenarios 4 and 5), do not triangulate with the scenarios in which baseline data are extrapolated
(base case and scenario 1), as we might have expected. (These scenarios all take into account the fact that
the comparison group lost weight during the RCT.44) This may reflect the fact that the 11% of men in the
comparison group who lost weight at 12 months may have achieved this at a greater cost than men in the
FFIT-FU-I group. Indeed, we know anecdotally that one man had bariatric surgery, which is associated with
greater health-care costs. By removing these men from the hypothetical control scenarios, the incremental
cost associated with the FFIT programme increases, making the FFIT programme appear less cost-effective in
the medium term. Nevertheless, over the lifetime analysis, these scenarios do show that the FFIT programme
has a greater effect in terms of QALYs gained than those scenarios in which 12-month data, including data
for the 11% of men who lost weight before the FFIT programme, are extrapolated, as would be expected.
When modelling lifetime cost-effectiveness, cholesterol level is normally used as a variable in risk algorithms,
with the impact of weight loss captured indirectly through its influence on cholesterol level and other risk
factors (e.g. systolic BP). During the FFIT RCT, we did not measure cholesterol, and this variable (as well as
family history of CHD/stroke) had to be imputed from external sources to calculate the ASSIGN score. This
limited our ability to produce an accurate risk prediction for each individual. In the follow-up study, we
included a question on family history of CHD/stroke, and modified the lifetime CVD Policy model (used in the
RCT long-term modelling44) to replace cholesterol with a BMI using the original SHHEC data. However, the
literature indicates that cholesterol level is a main predictor of CVD, and a recent article120 suggests that
the excess risk of premature death associated with obesity has decreased over the past 40 years. We may,
thus, expect to lose some predictive power using BMI as a proxy for cholesterol level. Nevertheless, the fact
that we can use data collected from participants, rather than impute variables from different populations as
we did in the RCT, strengthens our analyses.
Establishing low-cost, long-term follow-up through linkage to routine NHS data sets
Our data linkage work has demonstrated that it is feasible and worthwhile to establish long-term follow-up
of the clinical health outcomes of FFIT participants via linkage to routine NHS data sets. With adequate
training, coaches delivering the FFIT programme were able to fully inform participants about the rationale,
process and implications of giving permission for data transfer and linkage. The procedure seemed
acceptable to men in new deliveries of the FFIT programme in 2015 and 2016; the proportion providing
permission was high.
Linkage to NHS data sets for previously consented men from the RCT revealed large numbers of hospital
admissions and prescriptions since 2009, and linkage to General Register Office records revealed one
death in the comparison group since the end of the RCT. These results confirm that the RCT cohort is a
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high-risk group of men, as we reported previously.47 Information about psychiatric hospital admissions,
stroke or myocardial infarction and cancer diagnoses was limited, reflecting the relatively low incidence of
these events and the short follow-up period.
Strengths and limitations
The FFIT follow-up study has a number of strengths and some limitations. One of the major strengths is that
our intensive retention strategies allowed us to complete follow-up at 3.5 years for 73% (488/665) of men
who had consented to future contact at the RCT 12-month measurements. There were some differences
between men who were followed up and those who were not, with the latter appearing to have less stability
in their lives (i.e. being less likely to be in full-time employment and to be home owners) as well as having a
higher baseline weight. Although we have no information about the long-term weight outcomes of these
men, there was no difference in the 12-month weight outcomes between the men who were and the men
who were not lost to follow-up, and sensitivity analyses conducted to account for loss to follow-up revealed a
similar pattern of results as the main weight outcome analyses. In addition, a small number of men (37/488,
7.6%) provided weight-only data at 3.5 years (34 of whom provided self-reported weight). The removal of
these 37 men from the 3.5-year weight outcome analysis did not significantly change the results [mean weight
loss for FFIT-FU-I (weight-only) 3.02 kg, 95% CI 1.86 to 4.18 kg, compared with mean weight loss for FFIT-FU-I
(all men) 2.90 kg, 95% CI 1.78 to 4.02 kg; and mean weight loss for FFIT-FU-C (weight-only) 2.80 kg, 95% CI
1.70 to 3.90 kg, compared with mean weight loss for FFIT-FU-C (all men) 2.71 kg, 95% CI 1.65 to 3.77 kg].
As in the FFIT RCT, almost all (99.0%) participants in the total followed-up cohort self-reported as white,
reflecting the low ethnic diversity in many parts of Scotland. Ongoing research in four European countries
[the European Fans in Training (EuroFIT) project;121 see Further research] will demonstrate whether or not
the professional football club setting in other countries can attract more ethnic diversity to healthy lifestyle
programmes for men.
As men in the RCT comparison group took part in the FFIT programme after the end of the RCT, we
were unable to collect any data on their programme attendance, or short- (12-week) and medium-term
(12-month) outcomes. This means that we lack important information about their long-term weight
trajectories. Nevertheless, the fact that this group were involved in non-research deliveries means that
we have valuable information on the long-term outcomes of men who take part in the FFIT programme
under routine delivery conditions. The fact that their 3.5-year outcomes (i.e. 2.5 years after they had the
opportunity to take part in the FFIT programme) were very similar to the 3.5-year outcomes of men
who took part in FFIT at a time when the research team was heavily involved in FFIT programme deliveries
provides ecological validity to our findings. The routine delivery model has been further enhanced in the
period since the comparison group undertook the FFIT programme, and now includes standardised
training, coach accreditation and quality assurance protocols. There is, therefore, no reason to believe that
men taking part in future routine deliveries of the FFIT programme should not experience similar long-term
outcomes to those described in this report.
Although the study clearly demonstrated that the FFIT programme helps men achieve long-term improvements
in weight and other outcomes, around two out of three participants did not achieve ≥ 5% weight loss at
3.5 years. This suggests that improvements could be made. Our sampling strategy for the 3.5-year interviews
allowed us to explore a range of experiences of trying to control weight long term across men who had taken
part in the FFIT programme in research and routine deliveries. This work, and our mediator analysis, have
allowed us to develop a clearer understanding of the factors that operate to either support or undermine
long-term weight loss. This knowledge should be used to inform the development of future programmes
aimed at improving long-term maintenance. We return to this in Further research.
The main limitation for the cost-effectiveness analyses was the lack of a ‘no active intervention’ arm at
3.5 years. Nevertheless, we undertook robust and multiple sensitivity analyses by modelling six hypothetical
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control scenarios with two different weight trajectories. We also acknowledge that NICE prefers the use of
the EuroQol-5 dimensions questionnaire122 rather than the SF-1261 to generate health utilities. At the time
the RCT was planned in 2010, there was uncertainty about whether or not the EuroQol-5 dimensions
questionnaire would be responsive to change in such a ‘healthy’ population. Therefore, the decision was
made to use the SF-12 during the RCT and to retain it for consistency during the follow-up study.
The medium-term cost-effectiveness analysis has a number of additional limitations. Not all men in the RCT
were followed up. Therefore, we cannot establish the true cost per man who achieved clinically significant
(≥ 5%) weight loss at 3.5 years, as the 3.5-year weight status of some men is unknown. However, in the
hypothetical control scenarios, we modelled 3.5-year weight status for all men in the RCT comparison
group, and were able to calculate the numbers in each scenario who maintained ≥ 5% weight loss.
Health resource use was self-reported in the FFIT follow-up study, as it had been in the RCT. This reflected
the fact that data linkage to primary care, accident and emergency department, and hospital outpatient
visit routine NHS data sets was not available at the time of the RCT or follow-up study. Medication use
was also self-reported (again as it had been in the RCT); however, patterns of prescription medication use
were confirmed using linked data. Furthermore, costing of medications was restricted to GP prescriptions
of antidepressants, painkillers, asthma, pain gels/creams, anti-inflammatories and sleeping tablets. Other
prescribed and over-the-counter medications were excluded. Nearly all of the medications included in the
medium-term analysis are available without prescription. Therefore, the exclusion of over-the-counter
medications is a limitation of using the NHS perspective preferred by NICE,76 as opposed to taking a
wider societal perspective, which may be appropriate if the FFIT programme is considered to be a public
health intervention.123
There are some limitations associated with lifetime analysis. The studies informing the imputation of systolic
BP contained predominantly female participants,7 whereas the participants in this study were male. The
study informing the imputation of costs (Counterweight86) used a population that had prior contact with
primary care,86 whereas this is not necessarily the case with men who took part in the RCT. The CVD (BMI)
Policy model does not take into account other risk factors and outcomes from involvement in the FFIT
programme, specifically changes in behaviour. The current study has demonstrated that, at 3.5 years, men
still show improvements (over baseline) in their PA, diet and alcohol intake. A reason for not including PA
and diet in our modelling is that they are self-reported, and therefore, may be subject to bias. Nevertheless,
omitting these positive behavioural changes is likely to mean that our lifetime cost-effectiveness results are
conservative. In addition, the CVD Policy model predicts hospitalisations; therefore, less serious events that
could be treated in a primary care setting are not explicitly modelled. The result is that the projection of
lifetime costs in the model is limited to hospital costs. However, primary care costs may be considerable
following a non-fatal event, such as a stroke. Although this limitation has an impact on the estimate of an
individual’s total cost, it should not have an impact on the incremental cost unless there is a large disparity in
the number of events between the FFIT-FU-I group and the hypothetical control scenarios.
Further research
The FFIT follow-up study has shown that the FFIT programme helps men achieve long-term weight loss and
improvements in other physical (e.g. waist circumference, BP) and PA, dietary and psychological outcomes,
with almost one-third of the men still weighing ≥ 5% less than their baseline weight at 3.5 years.
Nevertheless, this figure can clearly be improved. The mediator analyses and qualitative interviews have
allowed us to understand the factors that are important for successful long-term outcomes. Therefore,
further research is needed to use this knowledge to optimise the FFIT programme and other programmes
to improve the long-term maintenance of weight and behavioural changes. We have used some of the
lessons learned from the FFIT programme to develop a new programme, EuroFIT, for male football fans
who are overweight or obese. The EuroFIT programme specifically targets sedentary behaviour as well as
PA, dietary and weight outcomes and provides even greater support for the development of internalised
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regulation of behaviour,20,124 and for coping with setbacks and stressful situations. The EuroFIT programme
has been evaluated in a RCT (2015–17) in 15 professional football clubs across four European countries
(England, the Netherlands, Portugal and Norway), with outcomes, including objective PA, sedentary
behaviour and weight, being measured to 12 months.121
The high costs and participant burden of collecting bloods may compromise the accuracy of health
economics models in community-based studies such as the FFIT programme. The development of alternative
models that use less invasive variables (e.g. BMI instead of cholesterol level) is needed to improve estimates
of the long-term cost-effectiveness of such interventions. Therefore, research is currently being undertaken
by the health economics team comparing the time and resource implications involved in the collection of
bloods with any (potential loss of) impact on predictive power of future events if cholesterol level is not
included in the modelling.
Research recommendations
In terms of future research, further follow-up of the FFIT RCT cohort would enable investigation of
whether or not the programme is able to support weight loss in the very long term. During the 3.5-year
measurements, men were asked about the acceptability of completing an online questionnaire (instead of
a paper questionnaire) in any future follow-up, and over 82% (357/434) said that they would be happy to
do so. An online questionnaire could provide significant cost savings during measurements, as smaller
fieldwork teams would be required to travel to football stadia to collect objective weight measurements.
In addition, very long-term follow-up of the clinical health outcomes of this cohort and of new men starting
future deliveries of the FFIT programme is possible via data linkage to NHS data sets. The development of
data linkage capabilities in Scotland over the next few years to include more complete general practice
information, which could include BMI measurements, could present other novel and low-cost opportunities
for assessing and modelling long-term outcomes. Nevertheless, this would require a suitable ‘synthetic’
comparator group to be identified (e.g. by identifying BMI-, age- and GP-matched control patients, or by
using another suitable population group, e.g. from the Scottish Health Survey110). The potential to compare
FFIT participants with matched control patients who have had no involvement in the programme, and to
examine outcomes via routine data linkage could be very successful in determining the very long-term
impact of the FFIT programme.
It must also be recognised that the FFIT programme operates mainly at the individual level, and does not
address other (e.g. physical environmental) influences on weight control. Although it is clear that the
physical environment does have an impact on levels of obesity,125 more research is needed to improve
understanding of the mechanisms and potential differential effects on different population groups in order
to develop interventions that can operate effectively to reduce obesity at an environmental level.
In the economic evaluation, the CVD Policy model, and the CVD (BMI) Policy model derived from it, relate to
primary prevention only; therefore, all participants reporting a past CVD event were excluded from the
cost-effectiveness lifetime analysis. Although it is possible to include men with established CVD through the
secondary transition, currently only non-modifiable risk factors affect progression from the non-fatal CVD
states to death in the model. This means that transition from the non-fatal CVD states to death will not be
affected by the FFIT programme. Changing the secondary transition equations in the model to include
modifiable risk factors (e.g. weight, systolic BP) to allow the model to assess secondary, as well as primary,
prevention would be a useful further development of the CVD Policy model. Finally, different versions of the
model’s predictions (i.e. with and without cholesterol as an input into the risk equations) could be compared
with linked data from the FFIT programme as the linked data sets continue to grow in future.
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Chapter 8 Conclusions
R ising levels of obesity and associated health risks demand innovative evidence-based interventions tohelp participants lose weight and maintain this over the long term. The evidence presented in this report
shows that a 12-week weight management programme for men (FFIT) delivered by trained community
coaches in professional football club stadia was effective in helping men achieve significant improvements
in weight, PA, dietary and psychological outcomes 3.5 years after participation in the programme. The
finding that similar improvements were achieved by men taking part in routine (non-research) programme
deliveries is important for the ongoing implementation of FFIT; there is no reason why similar long-term
outcomes should not be achieved by men taking part in future deliveries of the programme.
The report also provides evidence on factors that are associated with long-term weight loss in men, and
how men put these into practice in their ongoing efforts to control their weight. They include regular PA,
regular mealtimes and dietary restraint, self-monitoring of weight, reading food labels, and ongoing
contact with other men and coaches from the FFIT programme. This new knowledge can help to improve
the potential of future interventions to achieve lasting weight loss, and improved PA and dietary outcomes.
Our data linkage study suggests that the evidence base on long-term (and very long-term) outcomes
following participation in the FFIT programme can be augmented through linkage to NHS records to provide
passive, low-cost follow-up. Our results also show that the FFIT programme continues to be cost-effective at
3.5 years, with gains well below the willingness-to-pay threshold range of £20,000–30,000 per QALY used
by NICE.
Finally, the continuing involvement of the SPFL Trust and FFIT representatives in the FFIT follow-up study has
been essential to ensure that our research has maximum public health impact. Ongoing close collaboration
between the research team and the SPFL Trust (which now manages and oversees all deliveries of the FFIT
programme worldwide under an exclusive licence model) means that we are uniquely placed to translate
our findings into practice, and to undertake future research to improve understanding of the essential
components necessary to achieve positive long-term outcomes.
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